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Miles of Smiles 


When you travel on one of those beautiful new 
Timken Bearing equipped streamliners you enjoy 
complete relaxation. @ Travelers select these mod- 
ern trains because of their super-smooth oper- 
ation. Timken Bearings are the answer. @ Timken 
Bearings wipe out jars, jolts and jerks—banish 
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hot-boxes—greatly reduce operating expenses, 
increase locomotive availability. @It’s only a 
matter of time before all locomotives, passenger 
and freight cars will be roller bearing equipped. 
Be sure to take a Timken Bearing Equipped train 


and you will be sure to enjoy Miles of Smiles. 


TIMKEN 


TAPERED ROLLER BEARINGS 


THE TIMKEN ROLLER BEARING COMPANY 
CANTON, OHIO 


This advertisemer 
appears in the Jun 
15 issue of The Satur 
day Evening Pos 
and in other leadin: 
publications. . 
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9 3 We've traveled a long road since 1826 . . . the year when 
No, 42 9 : Stephen Heald began satisfying the mechanical needs of a 
“T.pury - = small New England community. And ever since those early 
s EMATIC ; days we've been on the same job... a job which has grown 


from producing equipment for small local industries to 

: 1 o A O supplying precision grinding and boring machines to indus- 
4 T E tries the world over. Down through these years, growth of 
2 oO M p LE The Heald Machine Company has been marked by steady 
rC¢c E progress in machine tool design . . . by milestones of crea- 
L | N tive achievement which have provided a means for industry 
c1isiO to produce better and more economical products. But we 
NDING haven’t reached the end of the road... . we shall continue 
GRi to design and build and by undiminished research to help 


$ & create a better and more abundant life for the American 
people. 





THE HEALD MACHINE COMPANY 


WORCESTER, MASSACHUSETTS, U. S. A. 
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Borg & Beck, the No. 1 clutch, is installed as original equipment 
in 36 motor cars, trucks, buses and tractors. It is built by 
Borg & Beck Division of Borg-Warner Corporation in Chicago. 
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Ask for D-38, 
the handy and com- 
plete 64 page catalog. 








HOLLOW MILL 
HEADS 07% 


In one of the “Big-3” automobile plants 
a trial performance of Namco special 
Hollow Milling Heads equipped with 
circular cutters brought this report: 


“Constantly better finish at 
higher speeds and longer tool 
life. Order for 32 follows.” 


Namco standard Hollow Mill Heads 
are identical in construction with 
Namco Circular Chaser Die Heads 
except for the holding blocks and 
cutters. Both are hardened and ground throughout, 
both built to precision limits that equal gauges. And 


- circular cutters give you 270°of surface for grinding. 


These are DOUBLE DUTY tools—you can switch from 
milling to threading with the same head, simply 
by changing blocks and circular cutters. How’s 
that for tool economy? 


Many are the possibilities—end forming, recessing, 
necking—to boost output, improve finish and reduce 
your parts costs—with Namco circular cutter tools. 


Furnished in sizes .056” to 47/8’, Revolving or 
Stationary type. Let's look at YOUR jobs. 


MATION DSN 


170 EAST 131ST STREET e CLEVELAND, 


ACME-GRIDLEY 4-6 AND 8 SPINDLE BAR AND CHUCKING AUTOMATICS + SINGLE SPINDLE anc ¢ AUTOMATIC THREADING DIES 
AND TAPS + SCREW MACHINE PRODUCTS - THE CHRONOLOG « LIMIT SWITCHES + POSITIVE CENTRIFUGE + CONTRACT MANUFACTURING 
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On Friction 
and Surface 
Finish 


pers the vigor- 
ous three-day 
conference on fric- 
tion and surface 
finish held at the Massachusetts In- 
stitute of Technology through June 
6, 7 and 8 an impressive group of 
speakers and discussors demonstrat- 
ed convincingly that while a great 
amount of research effort has been 
poured out on this subject with inter- 
esting results, many fundamental 
questions still remain unanswered. 
The talk about a wide variety of lab- 
oratory investigations seeking to shed 
light on this subject involved complex 
mathematics and metallurgical de- 
tails impossible to compress into a 
brief report. However, rather com- 
plete abstracts of some of the papers 
presented at the conference probably 
will be published in future issues of 
AUTOMOTIVE INDUSTRIES. 

Arthur F. Underwood, General 
Motors Research Laboratories, led off 
the conference with a paper entitled 
“Some General Aspects of Rubbing 
Surfaces.” After discussing the ef- 
fects of many different variables, Mr. 
Underwood presented several general 
conclusions of especial interest. First, 
he stated that under conditions of 
perfect fluid film lubrication the chem- 
ical composition of the rubbing sur- 
faces, and to a great extent their 
smoothness of finish, is of very minor 
importance. Secondly, with babbitt 
or similar soft materials of good anti- 
friction properties, the degree of 


smoothness of steel surface is of 
minor importance, provided a _ rea- 


sonably smooth surface is used. The 
failure of babbitt, he added, is usual- 
ly due to fatigue or loss of strength 
at elevated temperatures. Mr. Under- 
wood’s third point brought out that 
with bronze or cast iron rubbing 
against steel, the degree of smooth- 
ness of the steel surface may be quite 
important. In this regard, as long 
as provision is made to carry some 
lubricant between the rubbing sur- 
faces, the smoother the steel surface 
the higher the load earrying ability 
and the lower the rate of wear. How- 
ever, it was stated, if the degree of 
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SAE Summer Meeting Tuned to National Defence 543 
At White Sulphur Springs the engineers from all departments of the auto- 
motive industry assembled to talk over the developments of the last few 
months. Here are abstracts of the papers presented with the new ideas 
that are in the throes of development. 


Ls 
The 500 Mile Race Results 549 


After the race was over a careful analysis was made of the contesting 
list. This points to several very interesting observations that, in turn, 
point to possible developments of the future. To know what is coming 
you must read this article. 


1 __-resoociis UT 
Engine Governors in the Making oo 


At Hoof Products there are number of production ideas peculiar to their 
particular problems of manufacture. In addition to their being interesting 
they are well within the scope of adaptation for other lines. To keep up 
to date read what others have done to whip their difficult problems. 


Automotive Materials ty 4 
Men and Machines Trt J 
Just Among Ourselves 762 
Business in Brief o7o 
News of the Industry a@g@ 


Since 1913 all issues of AUTOMOTIVE INDUSTRIES have been indexed in the 
Industrial Arts Index, which can be consulted in any public library. 





smoothness of the lubricating condi- 
tions results in having an insufficient 
amount of lubricant between the sur- 
faces, then the provision of enough 
surface imperfections to form pockets 
for carrying lubricant between the 
surfaces will improve results. In a 
fourth and final point Mr. Underwood 
observed that with steel against steel, 
the anti-score properties of the two 
materials are so poor that provision 
should be made for changing the 
chemical composition of the surfaces 
by the use of oiliness or EP agents, 





or by pre-treatment, or mechanically 
carrying lubricant between the sur- 
faces. 

In concluding his paper, Mr. Un- 
derwood made the plea that defini- 
tions of friction, anti-friction, wear, 
scoring, a smooth surface, an anti- 
friction material, a lubricant, an oili- 
ness agent, extreme pressure lubri- 
cant, contaminated surfaces, fluid 
film lubrication, boundary lubrication, 
ete., should be agreed upon. 

In a paper entitled “Metallurgy of 

(Turn to page 583, please) 
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Sheet Forming © 
and Fabrication 
Costs Reduced ! 


Many manufacturers are cutting 
production costs, making finer products, 
and beating competition with Inland special 
sheets and strip. They get these results be- 
cause Inland metallurgists determine the 
kind of sheets best suited to their purpose 
—and, then work with the mill to produce 


the exact sheet specified. 


Users of Inland Sheets can definitely count 





on superior forming qualities, constant uni- 
formity, and fewer rejects, from beginning 
to end of production runs. 


Inland metallurgists, with their broad ex- 
perience, will also be pleased to help you 
by developing a tailor-made sheet or strip 
that will lower costs and improve your fin- 
ished product. This Inland service is yours 


for the asking—without cost or obligation. 


SHEETS + STRIP « TIN PLATE « BARS « PLATES « FLOOR PLATES « STRUCTURALS « PILING e RAILS « TRACK ACCESSORIES + REINFORCING BARS 


INLAND STEEL CO. 


38 S..Dearborn Street, Chicago e 





Sales Offices: Milwaukee, Detroit, St. Paul, St. Louis, Kansas City, Cincinnati 
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Tuned to National Defense 


B. B. Bachman heads committee to 
work with government agencies ina 
program of industrial mobilization 


UNCTUATED by dramatic moments arising out of the 
| eater pace of international warfare, the thirty-fifth anni- 
versary summer meeting of the Society of Automotive 
Engineers developed its own swift tempo of events tuned to the 
requirements of national defense. Meeting on June 10, the first 
full day of the program, the Council of the Society authorized 
the creation of an SAE National Defense Committee, with B. 
B. Bachman, vice-president of engineering, the Autocar Co., and 
a past-president of the SAE as chairman. The work of the 
existing Ordnance Advisory Committee and Quartermaster Ad- 
visory Committee of the Society will be coordinated and expedited 
by the National Defense Committee, as will the work of other 
committees, existing or to be appointed, which may have a bear- 
ing on the national defense program of industrial mobilization. 
First public anncuncement of the new committee was made by 
Col. H. W. Alden, chairman of the board of Timken, who presided 
at a National Defense meeting where Lt. Col. Edward E. Mac- 
Morland, clearance committee, Army and Navy Munitions Board, 
spoke on “The Role of the SAE in National Defense.” In 
introducing Colonel MacMorland, Colonel Alden emphasized the 
fact that all problems which might arise in the near future in the 
United States paled before the problem “of the continuing wel- 
fare of 130,000,000 people.” 

Earnestly, Colonel MacMorland outlined the past services of 
the SAE to the national defense program, and reiterated the 
importance of these services in a procurement program which 
is built around a heavy increase in the number of aircraft, tanks, 





Bachman, past president of the society and vice-presi- 
dent—chief engineer of the Autocar Co. to cut the 
society's birthday cake and introduce two peaceful 
topics as chairman of the meeting. On the second 
night, his appointment as chairman of the society's 
National Defense Committee set in motion a coordin- 
ated program of cooperation by the SAE with the 
military organization of the United States. 





OY the opening night of the SAE’s thirty-fifth anniver- 
sary summer meeting, it fell to the lot of B. B. 
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scout cars, and combat vehicles for the army, in 
addition to a naval program which will make con- 
siderable use of automotive apparatus. 

Informal announcement of the creation of the 
SAE National Defense Committee was fol- 
lowed by a formal announcement amplifying its 
scope. 

“The Society is already equipped,” said John 
A. C. Warner, SAE secretary and general man- 
ager, in announcing the new committee, “with 
active working committees under standardiza- 
tion and research and as special groups, which 
naturally fit into the new National Defense com- 
mittee structure. 
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“In general,” Mr. Warner pointed out, “the 
Society of Automotive Engineers will render 
further aid to military and government branches 
in four ways: (1) by arranging for and han- 
dling advisory services through carefully selected and 
representative engineering committees; (2) by acting 
as liaison between the Government and the technical- 
talent resources of the automotive industries in such 
a manner as to make available needed reports and 
recommendations on specific engineering problems; 
(3) by providing SAE representation on Government 
committees and bringing additional Government repre- 
sentation into SAE committee work; and (4) by 
developing such further standards and research de- 
terminations as may be required.” 

Lt.-Colonel E. E. McMorland at the session on Mon- 
day evening dealt with the role of the SAE in na- 
tional defense. He said the Ordnance Department ex- 
pected the SAE Ordnance Advisory Committee to 
help solve the problem of simpler and more effective 
tanks. The SAE also should and does cooperate with 
the Quartermaster Corps, which procures cargo and 
passenger vehicles. Of prime importance is the work 
of the Society on aircraft standards. The Society 
already is represented on or cooperates with the prin- 
cipal Government agencies having to do with stand- 
ards or research, and these bonds should be continued 
and strengthened. 

Special significance to many technical sessions dur- 
ing the six day meeting was lent by the undercurrent 
of feeling that every problem considered might have 
a bearing on national defense preparations. Many 
lobby discussions centered around the question of es- 
sential materials and their availability in time of na- 
tional emergency. The technical program began with 
a session on altitude and the aircraft engine. Digests 
of the papers presented at this session and at the other 
technical sessions follow. 


ABSTRACTS BY P. M. HELDT 


Variation of Engine 
Output with Altitude 
A THE aircraft industry progresses toward op- 
A eration in the substratosphere, the behavior of 
engines in this rarified atmosphere becomes of in- 
creasing importance. This subject was dealt with in 
a paper by Erold F. Pierce of Wright Aeronautical 
Corp. 

Herewith is a chart prepared by the Wright Aero- 
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Graph showing the relations between sea level and alti- 


tude horsepower with manifold pressure. 


nautical Corporation to show the relations between 
sea-level horse power, altitude horse power, and mani- 
fold pressure. This chart indicates that all lines of 
sea-level horse power vs. manifold pressure at constant 
crankshaft r.p.m. are straight lines, and all intersect 
at zero manifold pressure and a minus horse-power 
value cailed F. This value F varies in a general way 
with the engine displacement, but may have rather 
different values for a given displacement. This figure 
bears a definite relation to the slope of the constant- 
manifold-pressure line at altitude. On the altitude 
side of the chart the line for both the horsepower and 
manifold pressure vs. density is a straight line and 
reaches zero at 0.117 density ratio. The constant- 
manifold-pressure line has a constant slope of 0.53 F 
in 20,000 ft., regardless of the manifold pressure or 
r.p.m. value used. The empirical construction of the 
chart is used for all Wright Aeronautical specifications | 
and has been found to provide excellent correlation 
with both altitude-dynamometer and 
flight data, according to the author. 


torque-meter 


The power output of aircraft engines can be greatly 
increased by supercharging. For instance, a certain 
Cyclone engine without supercharging has a sea-level 
cutput of approximately 650 hp. With the addition of 
a centrifugal blower with a 11-in. impeller driven at 
7.14 times crankshaft speed, the sea-level output is 
raised to 1108 hp., an increase of 78 per cent. If a 
10:1 blower ratio is used the theoretical sea-level 
output is 1462 hp., an increase of 125 per cent. By a 
number of improvements in the design of this engine 
and an increase of 100 r.p.m. in its speed, the sea-level 
output with a 10:1 blower ratio can be increased to 
1572 hp., which corresponds to 900 hp. at 15,300 ft. 
altitude. It takes 175 hp. to drive the blower at this 
speed, and driving gear capable of transmitting this 
power continuously must be provided. 

Moreover, the air leaves the blower and enters the 
cylinder at 187 deg. fahr., whereas in the unsuper- 
charged engine it enters the cylinder at 40 deg. The 
high temperature of the entering air is conducive to 
detonation. 

There are essentially two types of supercharger, the 
mechanically-driven type and the turbo blower, which 
latter derives its driving power from the exhaust gases 
of the engine. Mechanical supercharging may be fur- 
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ther subdivided into supercharging without intercool- 
ing, which supplies the engine with air at high tem- 
perature that has a depressing effect on the output; 
and supercharging with intercooling, in which the air 
on leaving the supercharger is passed through a radia- 
tor to cool it before it enters the cylinders. This !atter 
method is most easily accomplished by installing a 
blower in series with the normal engine blower and a 
cooling radiator between the two blowers. The author 
refers to the first system, when provision is made for 
the use of either one of two separate gear ratios for 
the blower, as two-speed supercharging, and the second 
system, involving both a two-speed drive gear and an 
inter-cooler, as two-stage supercharging. 

Two-speed supercharging is practical only for mod- 
erate altitudes. A chart’ included in the paper indi- 
cated that a maximum blower ratio of 10.5 gives a 
critical altitude of less than 15,000 ft. with a corre- 
sponding abrupt rise in specific fuel consumption and 
intake-pipe temperature. 

With two-stage supercharging the available brake 
hp. is still quite appreciable at 20,000 ft., but penalties 
must be paid in the airplane design in the form of 
increased weight due to the additional blower and the 
use of an intercooler and ducts; and in the engine in 
the form of increased complexity of design, additional 
controls, and additional strength in the.drives, since 
the total hp. consumed in driving the blowers may 
exceed 300. 

It was shown that with a turbo-supercharger at 
26,000 ft. altitude the engine may still be operating 
with a carburetor air temperature of 100 deg. fahr. 
and 29.92 in. absolute exhaust back pressure, so that 
as far as the engine is concerned the operation is still 
substantially sea-level, and the specific fuel consump- 
tion remains that of the basic engine with 7.06 blower 
ratio. The complications of this method of supercharg- 
ing are mainly in the airplane installation. To the 
engine manufacturer the engine designed to use a 
turbo-supercharger is a relatively simple powerplant, 
since it is to all intents and purposes a single-speed. 
low-blower-ratio engine having few special design fea- 
tures. 

The turbo-supercharger can be combined with a two- 
speed mechanical supercharger and also with a two- 
stage supercharger, and these combinations also were 
discussed in the paper. 

A paper covering substantially the same ground as 
that by Mr. Pierce was presented by Ralph Du Bois of 
Lycoming Division, Aircraft Manufacturing Corpora- 
tion. He discussed the subject of altitude performance 
with particular reference to a liquid-cooled engine of 
1500 cu. in. displacement, of 1000 hp. rated output at 
3000 r.p.m. and a take-off power of 1200 hp. In addi- 
tion to the various systems of supercharging covered 
in Mr. Pierce’s paper, Mr. Du Bois discussed several 
other systems, including three modified two-stage in- 
stallations, viz., (1) a system with two speeds for both 
stages, (2) a system in which the first stage may be 
by-passed, and (3) a system in which the first stage 
has two speeds. The author also considered a two- 
stage supercharger in which the blower of the first 
stage is driven by an auxiliary engine. With this sys- 
tem the drive ratio of the second-stage supercharger 
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is made such that the necessary take-off power at sea 
level can be produced with only the second-stage super- 
charger operating. The auxiliary engine idles during 
take-off, and is gradually speeded up by the inlet pres- 
sure control, which is adjusted to maintain sea-level 
pressure at the engine inlet. 


Better Fuels 
for Better Engines 


od eRe is not a static product,” said William 
H. Hubner of the Refinery Technology Divi- 
sion of Ethyl Gasoline Corporation, in his paper on 
“Better Fuels for Better Engines.” The continual 
improvement of engines, springing from research in 
engine design and advancements in fuel technology, 
has resulted in a steady advance in quality. This ad- 
vancement is likely to continue along well-defined lines. 
Volatility, apparently, has reached a leveling-off point, 
although the trend is toward more volatile fuels. The 
trend in antiknock value is definitely upward. It is 
not unlikely that by 1945 road octane values will reach 
a level of 95 for premium-grade, and 85 to 90 for 
regular-grade fuels. An average of the Motor and 
Research methods offers a means for evaluating such 
levels in terms of present-day refinery practice. The 
increase will be gradual. The development of better 
engines and better fuels will go hand in hand as the 
result of closer cooperation between the automotive 
engineer and the refinery technologist. 


Power Per Unit 
of Gross Weight 


ny ANALYSIS of commercial vehicle weights and 
“abilities” was made in a paper by Austin M. 
Wolf, consulting engineer. Mr. Wolf first of all showed 
that there has been a considerable increase in the ratio 
ot gross-vehicle weight to chassis weight of motor 
trucks since 1935. The ratio of horsepower to gross 
vehicle weight also has increased. The chart, herewith. 
represents the evolution of a Mack model during a 10- 
vear period, showing trends in brake horsepower, 
r.p.m., compression ratio, chassis weight and gross 
vehicle weight. An analysis of the curves shows the 
following changes in the various items during this 
period: 


Horsepower increase .... ........0 ces eeee 32% 
Compression ratio increase ............... 17‘ 
Governed speed increase ........ ......... 17% 
Torque increase .... ........ wose seee 10% 
Chassis weight increase ................-. 35% 
Gross vehicle weight rating increase .... 90% 
Pounds gross vehicle weight per horsepower 
EE Stain wine hd eeu s deen eed eared 39% 


Mr. Wolf pointed out that over the same period 
there had been a price decrease of 17.5 per cent. Better 
performance probably will be mandatory for a goodly 
number of models before long, and this raises the 
question as to how the power-weight ratio can be im- 
proved. There are three avenues of approach to this 
problem, viz., an increase in engine power, conserva- 
tion of the power already developed by the engine, and 
a decrease in tare weight. 
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The first impulse is to increase the piston displace- 
ment of the engine, and in territory with many steep 
grades, many models could benefit by a larger power- 
plant. However, in flat country there is little interest 
in high ability ratings. Comparatively large engines 
need be no luxury, said Mr. Wolf. Really all of the 
complaints directed at slow hill-climbing ability lodges 
with the tractor-semi-trailer combination and with 
many six-wheelers because of their unfavorable power- 
weight ratios. The light tractor units at least could 
benefit by larger engines, which are no handicap in a 
vehicle of any capacity if transmission ratios are 
properly selected. 

Engine power can be increased by increasing the 
compression ratio. A chart prepared by Ethyl Gaso- 
line Corporation and incorporated in a paper brought 
out that since 1935 the average compression ratio of 
American truck and bus engines has increased about 
13.5 per cent, the average hp. per cu. in., 11 per cent; 
the maximum hp., 6.5 per cent, and the speed at maxi- 
mum output, 5 per cent, while the displacement of the 
engines decreased 2.5 per cent. Various improvements 
in engine details would permit of increased specific 
outputs, including the use of sodium-cooled exhaust 
valves (permitting of higher compression ratios), 
improved manifolding, etc. 

Reference was made in the paper to the Clark auto- 
matic booster unit developed for Chevrolet trucks. It 
consists of a four-cylinder Hercules engine developing 
47 hp. at 3100 r.p.m. which delivers its output to the 





1930 1932 1934 1936 1938 1940 
2700 , € Tu | , 


2500 }—}—_+$_+_1 11 | | | lig, 






Changes made in 







20000 i aan a Mack truck over 
GROSS VEHICLE a period of ten 

WEIGHT -LB wane 

16000 |_¢ J=—-SCALE | | Ks ° 


*COMP_ RATIO 
SCALE—= 


: +=SCALE + 4 $ + t 
7000 a 
6000 — CHASSIS WT-LB__ 3 sy 














Chevrolet transmission through the second, third and 
high gears, but not through the low gear, so as not 
to endanger the driving line in low gear. The author 
said he felt there was a field for such two-engine de- 
signs and that if the Clark unit took hold we might 
expect improved unified designs in which the second 
engine is placed in a more advantageous position. For 
particular classes of work in certain regions, a single 
large engine must be operated at a very unfavorable 
part-throttle opening part of the time, which involves 
poor fuel economy. A two-engined unit in this field 
would give a better average load factor. 

There is not much chance of materially cutting down 
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the power losses in the transmission, but Mr. Wolf, in 
his paper, went over the whole chassis and pointed 
out opportunities for slight gains in economy here and 
there. A considerable amount of the gross output of 
truck engines is required to drive the accessories, and 
by way of example it was mentioned that a 529-cu. in. 
engine which develops a gross of 158.5 hp. at 2500 
r.p.m. shows a net of only 143.5 hp. at 2400 r.p.m. when 
all accessories are connected up, with the exception of 
the exhaust system. The maximum torque likewise 
drops from 412 lb.-ft. at 1150 to 387 at 1000 r.p.m. 
The elimination of every bit of needless weight in 
a chassis is a basic aim. Owing to the cushioning effect 
of the fluid flywheel or other flexible connection, a re- 
duction of weight in the transmission line becomes 
feasible. Suspension springs can be reduced in weight, 
whether of the conventional form or not. A variable- 
rate leaf spring whose effective length is automatically 
reduced as the load increases provides a much lighter 
construction. In six-wheelers, axle weights might be 
reduced if a differential construction were provided 
that would really permit each axle to do its proper 
share of the work, thus decreasing unsprung weight. 


Valve Head and 
Valve Stem Deposits 


q;"" AND LACQUER in fuel cause trouble not only 
with pistons and piston rings, but also with the 
valves, and the nature of this trouble in both aircraft 
and automotive engines, and remedies therefor, were 
discussed in a paper on “The Problem of Valve-Stem 
and Valve-Head Deposits,” by A. T. Colwell, vice- 
president of Thompson Products, Inc. Mr. Colwell 
divided these deposits into six different classes. The 
most troublesome appear to be those on the valve stem 
and on the under side of the valve head. Deposits on 
the valve stem often are so hard that as they build up 
they cause the end of the valve-stem guide to bell- 
mouth, which in turn will cause the valve to fail to 
close. When thus held off its seat throughout the 
cycle, not even an aerotype valve with stellited seat 
will last long. Deposits 
on the under side of the 
vaive head will some- 
times build up to such 
an extent that they re- 
strict the passage and 
hold the valve open. 
The nature of the de- 
posits which form on the 
valve heads and valve 
stems depends largely on 
the temperature at which 
the valves operate.Where 




















Fig. 1 — Showing 
relief on valve 
stem intended to 
help prevent for- 
mation of de- 
posit. 
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Fig. 2 — Buick’s 
“sweeping” port 
design with cell- 
cooled guide in 
which guide is cut 
off flush with 
boss to prevent 
build-up. 
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the temperature of operation is low (as in the engines 
of house-to-house delivery vehicles), the deposit will be 
dark. Deposits formed in engines operating at medium 
temperatures vary in color from grayish to light 
brown. A yellowish color indicates lead oxide in the 
deposit and a somewhat higher temperature. A red- 
dish-brown deposit corresponds to high-temperature 
operation, the deposit usually being fused on the stem 
and head. Very black deposits, particularly when fiaky, 
indicate excessive temperatures which probably were 
accompanied by pre-ignition and detonation. 

In aircraft engines, good circulation of oil in the 
rocker box reduces the deposit, which builds up most 
rapidly when running on a lean mixture. Increased 
boss cooling at the valve-head end of the guide is an 
effective preventive. Aircraft exhaust guides are cut 
off flush with the boss, which is a good design. ln 
some cases withdrawing the valve-head end of the 
guide some distance into the boss was found to be 
effective. In aircraft engine maintenance, guides are 
now changed when the end is bellmouthed in excess of 


0.005 in. and the build-up is cleaned from the valve at 
overhaul. Build- 


up on the stems 
can be reduced 
by improving 
the guide cool- 
ing. 


Following are : 





some remedies ig, 3—Detail 

for valve-deposit indicating how 

troubles in auto- Pontiac reams 
: : guides to a 

motive engines taper of 0.005 

suggested by the in. per in. 

author: Putting 

a relief on the 

valve stem, as 

shown in Fig. 1, 

helps to prevent 

formation of the 

deposit. Coun- 

terboring the 

valve guide is not as effective. Unfortunately, the 

sharp shoulder on the valve stem tends to promote 

valve breakage. Cutting the guide off flush with the 

boss is one of the most effective ways of preventing 

build-up, especially in the case of a “sweeping” port 

design with cell-cooled guide, such as the Buick shown 

in Fig. 2. Close guide clearance helps to keep the 

deposit down, but the best clearance for any particular 

engine can be found only by test. In one case build- 

up was prevented by using a two - diameter valve 
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stem, the lower portion being chromium-plated and 
given a clearance of 0.0005 in. while the upper por- 
tion was provided with a clearance of 0.005 to 0.008 in. 

Studebaker uses a slotted guide and Pontiac taper- 
reams the guide with a taper of 0.005 in. per in. (Fig. 
3) but these practices have not proved equally success- 
ful on other engines. 

The amount of oil fed to the valve stem is impor- 
tant, as too little oil results in scuffing and too mucn 
oil aggravates the deposits. Cooper-Bessemer provide 
a metering device that feeds the proper amount of oil 
to the valve stems. Fig. 4 shows the Alemite nipple 
through which intermittent pressure lubrication 1s 
given to the stems in some cases, the lubricant consist- 
ing of a half-and-half mixture of grease and tallow. 
This system is effective 
in the larger engines in 
preventing deposits, 
particularly from fuel. 
Chromium - plated valve 
stems are used to pre- 
vent scuffing. 

Fig. 5 shows a design 
due to S. D. Heron and 
R. Jardine which has 
been used with success 
on a truck engine. The 
valve-stem guide is 
drawn well back into the 
boss. 

‘Valves which rotate 
around their axes are 
free from sticking, and 
their seats remain clean. 
Increased spring pres- 
sure will help to shear 
the deposit as it forms, 
but may cause other 
troubles. Chrysler pro- 
vides a relief near the 
tip which reduces the 

amount of oil passing up 

mittent pressure lu- the valve stem. Solvents 
brication is given to : 

stem. may be used to dissolve 
































Fig. 4—Showing the 
Alemite nipple 
through which inter- 





the binder of the deposit, 
and those which have 
been tried include Lub- 
rizol, S.V. Upperlube, 
alcohol, gasoline and 
kerosene. 
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Fig. 5—Design by 
Heron and Jar- 
dine which has 
been used success- 
fully on truck en- 
gine. Note how 
valve -stem guide 
is drawn well 
back into the 
boss. 
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Single Cylinder Engine 
Researeh for Aviation 

OLLOWING the development of a_ single-cylinder 

test engine for the SAE ignition-research com- 
mittee, some years ago, a similar engine designed to 
meet the special requirements of fuels-and-lubricants- 
research engineers was developed by an engine-design 
committee. This piece of equipment, which in reality 
is not a complete engine but an engine base to which 
single cylinders of a wide range of stock aircraft en- 
gines can be applied, was described in a paper by A. W. 
Pope, Jr., Waukesha Motor Co. It is large enough to 
take the Wright 614 by 6% in. cylinder, which is shown 
installed on the base in the accompanying sectional 
drawing. The weight of the “universal engine” is 
4900 lb. 

To make it possible to run a single-cylinder engine 
at high speeds, it must be well balanced mechanically, 
and two Lanchester-type balancing mechanisms are 
installed in the sub-base, each consisting of a pair of 
unbalanced masses rotating in opposite directions. One 
pair, rotating at crankshaft speed, balances the pri- 
mary inertia forces, while the other, rotating at twice 
crankshaft speed, takes care of the secondary forces. 
Placing the balancing mechanism in the sub-base leaves 
the crankcase clean and smooth, which facilitates con- 
trol of the crankcase splash and also the thorough 
cleaning out of the chamber between oil tests. Primary 
balancing weights are bolted to their shafts, and thus 
can be replaced to take account of differences in re- 
ciprocating weights in different engines, but secondary 
balancing weights are integral. Accurate timing of the 









































SOS9 


























Details of the Test Engine referred to by 
A. W. Pope, Jr. 
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balancing weights is made possible by a multi-hole 
vernier-type coupling. The balancing mechanism is 
driven through a six-strand roller chain. 

To make it possible to control the rate at which oil 
is thrown off by the crankshaft, the latter is mounted 
on roller bearings, which operate practically without 
lubrication. There are double widely spaced bearings 
at both ends of the shaft, this bearing lay-out being 
chosen to prevent the characteristic single-cylinder 
crankshaft whip. Sloping crankcase walls are smooth 
and provide good drainage. 

Three oil pressure pumps are fitted, in addition to 
a scavenging pump—all driven through a separate gear 
train at one-half crankshaft speed. This lay-out per- 
mits great flexibility in measuring, filtering, cooling 
and controlling the rate of supply of the oil. Labora- 
tories provide their own oil-conditioning, and control 
equipment. 

Oil for the crankpin bearing enters the front end 
of the crankshaft through a gland, follows a drilled 
passage to the crank arm, where a cross drilling takes 
the oil to a sediment trap bolted to the side of the arm, 
and then returns to the crankpin-pin bearing hole, 45 
deg. on the leading side. The sediment trap, which is 
accessible through the crankcase side door, facilitates 
measurement of sludge formation. 

An oil spray circuit, designed to regulate the amount 
ot oil held in suspension in the crankcase, connects to 
a jet in the crankcase top deck. This jet can be ad- 
justed as to position and size, and is removable from 
outside the engine. 

A third oil circuit leads to the timing-gear housing, 
where intermittent oil feed is controlled by the regis- 
tering of grooves and holes in the camshaft, one lead 
going to the timing gear, another to the rocker arm 
and pushrods. The timing-gear oil can be kept entirely 
separate from the crankcase oil, there being a piston- 
ring-iype seal between the two front main bearings. 

The scavenge pump can be connected to draw oil 
from either or both of two sumps located in the sub- 
base. One of these collects oil from the crankcase, the 
other from the gear case. If it is desired to keep the 
timing-gear oil separate from the crankcase oil, the 
pipe connecting these sumps is disconnected. 

To make it possible to fit a wide range of cylinder 
sizes and types, the crankcase is made open on top 
and the camshaft and gears are hung from the crank- 
case cover. 


Comparison of 
Cc. U. E. Engines 


T THE request of the Aircraft Engine Lubricants 

Research Committee, A. L. Beall, research engi- 
neer, and M. H. Young, assistant project engineer, 
Wright Aeronautical Corporation, had assembled ma- 
terial for a comparison of several installations of the 
Cooperative Universal Engine and presented the mate- 
rial in the form of a paper. Such a comparison was 
considered desirable in view of the proposal to use 
these installations for jointly testing aircraft-engine 
lubricating oils. 


(Turn to page 563, please) 
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Wilbur Shaw, the 1940 winner, with 
R. T. Jackson, H. C. “Cotton” Hen- 





ning and Randall Banky. 





500 Mile Race Results 


‘with an analysis of the new 


developments introduced this 
year for stamina and speed 


Kk By ROBERT T. JACKSON 
ROM THE standpoint of actual competition, the 


results of this year’s Memorial Day 500 mile race 
at Indianapolis are rather controversial, owing to 
the rain which intervened at about 375 miles and 
prevented further changes in the positions of the 
leaders as of that distance. In a technical sense, how- 
ever, a number of points were developed which may 
possess significance. 

Among these it might be advisable to note that the 
numerical dominance of four cylinder engines in the 
entry list was not borne out by cars which gained the 
first ten finishing positions. Only two four-cylinder 
powerplants finished in the money. Including the 
winner, Wilbur Shaw, in his Boyle Special (Maserati 
type 8CTF), prize awards were earned by five eight 
cylinder cars. Two sixes were again present in the 
first ten. For the first time in some years a 16-cyl- 
inder engine, the Sampson Special, placed in the money. 

It is difficult to interpret these findings on a coldly 
rational basis but it may be suggested that four cyl- 
inder unblown engines are no longer potential winners 
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under the current International For- 
mula rules, although they may be 
rated fairly as strong placing con- 
tenders. In competing at Indianap- 
olis with blown multi-cylinder en- 
gines, the fours are apparently being 
forced to performance levels which definitely limit 
their durability. As evidence of this, the list of four 
cylinder cars forced from the race by engine trouble 
contains such causes as failure of the rear main bear- 
ing, broken connecting rod, and several cases of oil 
line breakage. In general, failures of detail parts were 
experienced, rather than of major structural ‘com- 
ponents. 

Assuming that condition and workmanship in as- 
sembly, of the fours eliminated, was competent, the 
causes of the various troubles encountered may rea- 
sonably be attributed to the operating characteristics 
developed in four cylinders of fairly large displace- 
ment (255 to 270 cu. in.). With bores in the neighbor- 
hood of 414 in. and strokes up to 454 in. at speeds of 
5000 to 6000 r.p.m., the inertia forces apparently be- 
come violent. 

As conducted in most cases, tests of racing engines 
in the United States have failed to establish data along 
these lines, and the practical results of races them- 
selves must be used as criteria. In this light, the vul- 
nerability of large-bore (four-cylinder) engines to 
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How They Finished 





















STARTING FINISH 
POSITION POSITION 
1 MAYS MILES 25 SO 75 oO 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 | SHAW 
2 SHAW 2 MAYS 
3 ROSE 3 ROSE 
4 HORN 4 HORN 
5 HANSEN 5 THORNE 
6 BERGERE -- 6 SWANSON 
7 WEARNE 7 WEARNE 
8 BRISKO 8 HANSEN 
9 HINNERSHITZ 9 BRISKO 
lO THORNE lO Le BEGUE 
13 PETILLO —- 
15 M¢ QUINN 
= Seem LAST 125 MILES RUN UNDER YELLOW 
22 ANDRES 
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destructive inertia forces seems a logical conclusion. 
Many drivers who prefer fours at Indianapolis have 
frequently stated that their engines operate very 
smoothly at racing speeds. | 

Such opinions are usually very competent and re- 
liable, but they cannot cover the matter fully. Inertia 
loadings cannot always be judged in such a simple 
fashion. In the writer’s experience it has been deter- 
mined that all parts of a four cylinder car from which 
high performances are being taken must be much more 
-arefully safetied and protected against shake and 
vibration than is the case with engines having more 
cylinders. This is not entirely conclusive but it is prac- 
tical evidence of some slight value in the absence of 
comprehensive test information. 

So long as the four-cylinder unblown engines we now 
have are operated at outputs within their design lim- 
its (which are not always accurately determined) 
they are capable of good performances and optimum 
reliability. Above those limits, as this year’s race 
seems to indicate, they are susceptible to critical 
stresses which may result in damage or failure of the 
engine itself, and to vibration which may cause failure 
of related parts such as external oil lines, etc. 

Thus, the 1940 race results confirm theoretical 
conclusions regarding four-cylinder powerplants 
with respect to their durability under high- 


output conditions. In fact, more than one driver ~— 
has stated since the race that the four-cylinder 
designs cannot be expected to win the 500 mile - 
event again under present rules. Such opinions fs 
appear to be quite well based, and the decade- ” 
long renaissance of four-cylinder racing at In- 7 
dianapolis is seen as entering its declining 58 
phase. - 
Turning to comparisons between blown and “ 
unblown performances, it is interesting to note’ ~~ 2 


that the money finishers were evenly divided be- 
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tween boosted and normally aspirated engines. Four 
eight-cylinders and one 16-cylinder comprise the super- 
charged group. Non-supercharged engines were repre- 
sented by two fours, two sixes, and one eight. Actually, 
no competent observer could deny the evidently supe- 
rior performances of Shaw’s winning Maserati and 
the runner-up—Rex Mays’ Bowes Seal Fast Special 
over all other cars in the race. 

Engine performances in general, without referring 
to abilities of the various drivers, ran fairly true to 
previous form. There were no fluke finishes and the 
probable success of the various finishers became evi- 
dent early in the face. As a rule, the pit stops re- 
quired were made in favorable time. The winner 
made two, total time for which was approximately 
three and a third minutes. The runner-up stopped once, 
making a complete change of tires and refueling in 
very good order. 

Inasmuch as the type of fuel employed had con- 
siderable bearing on the necessity for pit stops, it 
may be of interest to compare the fuels employed by 
the various placing cars. Shaw’s Maserati, being 
blown by Roots compressors, used an alcohol-base fuel 





Foreed Out Beeanse— 


Name Driver No. Gyls. Cause 

Marks Sol. =. ee, Tommy Hisnnershitz. 4 Broken Clutch Shaft 

= bag an Broken 
teeri nnecti 

Indiana Fur Spl... .. Kelly Petillo...... ... 4 Rear Main Bearing as 
Failure 

Noc-Out Hose Clamp Spi... Cliff Bergere:........ 4 Broken Oil Line 

Elgin Piston Pin Spl... .... Paul Russo.......... 6 ~—- Ran out of oil 

MAMTA oe Raul Riganti,....... 8 Wrecked. No Broken 
Steering Connections 

Marks Spl. 25. Duke Nalon......... 4 Broken Connecting Rod 

Lenckt Splice ok George Connor... ... 6 Burned Connecting Rod 

: Bearin: 

Alfa-Romeo... ............ Al Miller... ...., 8 Fouled Seurk Plogs 

Bowes Seal Fast Spt bekecres Ralph Hepburn... .. . 4 Locked Universal Joint 

Weller SO George Robson, ..... 4 Broken Rear Shock 
Absorber Arm 

jowberger Special... _.... . Russell aa é 4 Broken Water Pump 
Ouillan Bros, Gomcwscon Doc Williams. ....... 4. Ran out of oil 
Sorbet Spb. ee Babe Steps bees ese 4 Filler Neck Broken Off 

Oil Tank 
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Close-up showing double steering gear of the 


Maserati 8 CTF 


of proprietary formula. This particular fuel was de- 
veloped in Italy, where it is known by a trade name. 
It was employed also in the Schell entry (Maserati 
8CTF) which finished tenth, driven by Rene LeBegue 
and Rene Dreyfus. This type of fuel, being largely 
alcohol, afforded mileage of about 4 m.p.g., and the 
Maseratis were required to make two stops, having 
tanks with a capacity of some 48 gallons. 

By comparison, Rex Mays’ Bowes Seal Fast, with 
a tank of comparable size, or slightly larger, was able 
to run the race with but one stop, since this engine 
used gasoline-base fuel. In this case the base was 
100-octane aviation gasoline, to which was added a 
small quantity of a commercial blending agent avail- 
able in packaged form. Mileage with this set-up was 
probably about 6-8 m.p.g., explaining how the Bowes 
car could manage the race distance with but one stop. 

Under normal competitive conditions at Indianapolis, 
the relation between a one-stop strategy and one call- 
ing for two replenishments is quite important—in fact 
may be the difference between winning and merely 
placing. As this race was run, though, the pit stop 
time differential between Shaw and Mays could have 
been altered considerably either way without making 
any material difference in their finishing positions. 

Unsupercharged cars among the first ten used gaso- 
line fuel, except for Joel Thorne, whose engine ran 
on an alcohol mixture. The customary gasoline blend 
employed in these cars consisted of a base furnished 
by 87-octane aviation stock, blended with varying pro- 
portions of benzol and treated with tetraethyl lead in 
various quantities, ranging from 7 to 20 cc. per gal. 
The frequent tendency, it is believed, is to add more 
lead than is really required, in order to have what is 
commonly thought to be a correspondingly greater 
margin of detonation control. Apparently, all types of 
fuel used by the money-winning cars operated with 
entire satisfaction. 

Information concerning racing fuels is not too 
plentiful or well authenticated. Even so, the race 
seemed freer than usual from troubles hitherto en- 
countered in fuel preparations. Although few indi- 
viduals now engaged in racing are at all familiar with 
organic chemistry, most seem able to establish work- 
able values for various ingredients employed in racing 
fuel mixtures. Knowledge of the function and behavior 
of the commonly used substances (various kinds of 
gasoline, alcohol, and benzol) seems to be well estab- 
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lished, and the results are apparently borne out in 
practice. 

For example, it seems to be well known that benzol 
as a blending agent for either alcohol or gasoline mix- 
tures supplies volatility as well as offering greater 
mileage when properly proportioned to the base stock. 
It is also held to be an anti-knock, or, as it is com- 
monly described, “‘cooling” substance, although the re- 
sults along this line are not too well defined in most 
instances. 

The alcohols are not so well understood yet, but 
most operators are familiar with the basic combination 
of 60 to 80 per cent of methyl alcohol (usually syn- 
thetic methanol), blended with from 10 to 25 per cent 
benzo! and the balance of the mixture composed of, 
gasoline in some form. Gasolines which were most fre- 
quently employed at Indianapolis for the alcohol mix- 
tures were mid-continent or coastal crude stocks aver- 
aging about an 80 octane number, unleaded, although 
in some mixtures lighter cuts, such as petroleum ether, 
were used in varying proportions. 

The special alcohol fuels, such as the one used by 
the Maseratis, probably contain other substances of 
like nature—perhaps acetone, propyl alcohol, ethyl 
alcohol, etc.—in unknown quantities. These fuels no 
doubt make more effective use of the benzine or petro- 
leum ether fractions than the domestic or hand-mixed 





Magnesium brake drums of Maserati 8 CTF showing 

liner construction. The drum, hub, bearings and 

wing-nut unit weighs 26 lb. The brake size is ap- 
proximately 16 x 1% in. 


varieties. It may be added, in fairness to the latter, 
that at Indianapolis a fairly simple mixture of meth- 
anol, benzol, and gasoline gives excellent results, espe- 
cially as regards continuous high-speed operation. The 
special fuels, with their trickier ingredients,..appar- 
ently offer better acceleration qualities at the middle 
speed ranges, a matter which undoubtedly arises out of 
their original development for road-racing service, 
where acceleration is of vital importance. 

The entire topic of racing fuels has not been thor- 
oughly explored yet in the United States. Possibilities 
for development of such fuels are not too complete at 
present, owing to the absence of powerful incentives 
for research in this direction on the part of the major 
oil companies. This year’s race showed that present 

(Turn to page 590, please) 
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New Gasket Combines 
Asbestos and Neoprene 


A new kind of gasket which embodies a combination 
of the desirable properties of asbestos and neoprene has 
heen introduced. Manufactured by Victor Mfg. & Gasket 
Co., Detroit, Mich., these new gaskets are not supplied 
in sheet form. In the manufacturing process they are 
first blanked from asbestos sheet material. The gasket 
then is coated with a neoprene cement developed espe- 
clally to increase its resistance to 
the passage of gases and liquids. 

At the present time, two types 
otf asbestos-neoprene gaskets man- 
utactured by this process are avail- 
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sheet has considerable compressi- 
bility, and gaskets made from it 


e 
are adapted to joints where rela- 
tively light flange pressure is ap- 


plied, as between light metal stamp- 

ings. Gaskets of this type are 

applied where heretofore treated 

paper, cork, or similar materials 

haye been used. Their particular 

advantages are stability of dimensions and resistance 
to the effects of relatively high temperatures. 

By compressing the asbestos-neoprene combination, 
a second type of material is obtained. From it gaskets 
are made for applications where heavier flange pres- 
sures may be applied, as between machined surfaces. 
Such gaskets have been installed successfully in places 
Where higher cost gaskets formerly were used, and 
also in place of treated paper. 

{In laboratory tests, sample gaskets immersed in 
extreme pressure lubricants (EP No. 90) for 500 hr. 
at 200 deg. Fahr. showed no disintegration, blistering, 
dimensional changes, loss in flexibility or delamination. 
At 300 deg. Fahr. the asbestos-neoprene combination 
retained its gasketing properties after 300 hr., while 
other materials broke down after 100 hr. under the 
same conditions. Using a highly destructive type of 
pre-diluted oil, these gaskets were in excellent condition 
after 250 hr. at 200 deg. Fahr. and 100 hr. at 300 deg. 
Fahr., while other materials lost their gasketing value 
in 50 hr. under the same conditions. 

Accelerated oven aging for 700 hr. at 170 deg. Fahr. 
had negligible effect on the flexibility and compressi- 
bility of the gasketing material. The mineral base of 
the gasket gives it the desirable characteristic of with- 
standing the effects of heat and oxygen without sig- 
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nificant changes in dimensions. Paper, cork and felt 
showed dimensional changes up to 10 per cent when 
tested after 50 hr. at 250 deg. Fahr., whereas the 
asbestos-neoprene gasket under the same conditions 
showed a dimensional change of less than 0.2 per cent. 

Tests of the gaskets immersed in water and anti- 
freeze solutions are said to have yielded gratifying 
results, there being only slight effects on flexibility, 
strength, dimensional changes or resilience in the fol- 
lowing tests: 

In water—500 hr. at 200 deg. Fahr. 

In steam—25 hr. at 15 lb./sq. in. in pressure cooker. 

In glycerine (50 per cent )—400 hr. at 200 deg. Fahr. 

In glycerine (50 per cent)—14 hr. at 20 lb./sq. in. in 
pressure cooker. 

In ethylene glycol (50 per cent)—400 hr. at 180 
deg. Fahr. 

In ethylene glycol (50 per cent)—15 hr. at 20 
lb./sq. in. in pressure cooker. 

In Methyl Alcohol (50 per cent)—80 hr. at 20 
lb./sq. in. pressure cooker. 

In the presence of oils, motor fuels and water these 
gaskets are non-corrosive to steel, copper, brass, alumi- 
num and magnesium alloys. In bending tests it is 
found that an asbestos-neoprene gasket can be bent 
180 deg. in each direction over a radius equal to three 
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mproved Magnaflux device recently in- 
stalled in the Cadillac-La Salle laboratory 
for detecting metallurgical defects. 


\p 





times the thickness of the gasket without cracking. 
Similar tests on the same material after oven aging 
for 600 hr. at 170 deg. Fahr. showed the same results. 

Characteristics of this new gasket material (not 
compressed) are as follows: 

Tensile Strength—1000 lb./sq. in. (machine)—500 
lb./sq. in. (cross). 

Mullen Strength—1800 lb./in. of thickness. 

Compressibility—At least 25 per cent compression 
at 2000 lb./sq. in. 

Density—0.99-1.05. 

Maximum Temperature Recommended for Applica- 
tion—400 deg. Fahr. 


Ignition Temperature (binder decomposes) 
deg. Fahr. 





500 
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Steam Pressure Capable of Application without 
signs of sticking—75 lb./sq. in. 

Thicknesses available—1/64 in. to %4 in. 

The accompanying illustrations show typical appli- 
cations for the new gaskets. Fig. 1 shows a valve 
cover on a passenger car engine. There is considerable 





In the group of illustrations below the 
lower right one (Fig. 1) shows the new 
Victor gasket for a current model pas- 
senger car. The view at the left (Fig. 
3) shows a rocker box cover gasket on 
an airplane engine while the upper 
view (Fig. 2) shows a valve rocker 

cover on a Diesel. 
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heat encountered at the valve cover joint and there 
has been an apparent need for valve cover gaskets that 
will withstand the effects of heat better than materials 
most commonly used. A valve rocker cover on a Diesel 
engine is shown in Fig. 2. Here there is need for a 
valve rocker cover gasket that will withstand the 
rather high temperatures that are encountered at the 
valve rocker joint. Fig. 3 shows a rocker box cover 
gasket on an airplane engine. It is usually necessary 
to replace the present rocker box cover gaskets when- 
ever the engine is overhauled. 


An Improved 
Magnaflux Machine 


An improved Magnaflux device, built by the Magna- 
flux Corp., Chicago, for detecting metallurgical defects 
in automotive parts was installed recently in the Cadil- 
lic-LaSalle laboratory. In this machine the part 
is clamped between positive and negative plates, be- 
coming part of a magnetic circuit. A solution of 
suspended iron filings then is poured over the part. 
Filings wil! cling to the part wherever there is a flaw 
in the metal to cause a disturbance in the magnetic 
circuit. The part under test in the machine shown on 
page 552 is a rear axle pinion. 


Tests Latex Sponge 
Rubber Products 


Uniformity of the porous structure of latex sponge 
rubber is an essential property of this recently devel- 
oped material. The Scott testing machine shown here 
is used to indicate load compression on latex sponge 
products, such as seats for automobiles, trucks, buses 
and airplanes, made in the Akron, Ohio, plant of the 
B. F. Goodrich Co. The device automatically makes 
the adjustments required for different thicknesses. 


Surface Treatment Makes it Possible to 
Electroplate Non-Conducting Materials 


Development and patenting of a surface treatment 
for non-conducting materials, such as phenolic prod- 
ucts, wood and ebonite, permitting such materials to 
be electroplated, has been announced by the Acheson 
Colloids Corp., Port Huron, Mich. The treatment in- 
volves a coating containing a hardenable organic col- 
loid, a hardening agent and colloidal graphite sus- 
pended in water, which is applied to the part by dip- 
ping, brushing or spraying. The coating hardens on 
exposure to light and renders the surface conductive, 
permitting the electrodeposition, for example, of 
copper. 

The coating is not affected by copper sulfate or 
cyanide solutions and may be applied at normal or 
elevated temperatures (for faster drying). 


Compound for Joining 
Aluminum and Other Metals 


Colonial Alloys Co., Philadelphia, Pa., has developed 
a product known as Colaweld Metaljoiner which is 
said to provide a simple, efficient, high-speed and eco- 
nomical method of joining metals, such as aluminum 
and its alloys, steel, copper, brass, monel metal, stain- 


less steel], zinc, tin and silver. The compound is applied © 
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in powder or paste form to the surfaces of the metals 
to be joined. The metals then are placed together and 
heat is applied, or the heat may be applied to the metal 
joint first and the Metaljoiner added after the metal 
joint reaches a temperature of approximately 650 deg. 
Fahr. 

There are no separate fluxes, solders, or welding rods 
required. The process is applicable to high-speed join- 
ing in production as well as by the sheet metal worker. 
It is claimed that the compound does not tend to create 
electrolytic action with the metals it joins and that the 
tensile strength of the joint is high and has good duc- 
tility. Light gages can be joined by this product with- 
out fear of burning, distortion or annealing the metals 
because only low heat is required. 


A Special Steel for 
Cold Heading Dies 


Steel for cold heading dies, made by an improved 
process which is said to eliminate the porous center 
of cast ingots and thus insure a sound steel capable 
of long tool life, has been developed by the Jessop 
Steel Co., Washington, Pa. Known as Jessop Cold 
Heading Die Steel, it is made from electric-furnace 
steel the grain size of which is carefully controlled to 
permit wide variation in hardening temperature with- 
out coarsening. 


New Coating for Pre- 
Lubricating Surfaces 

A stable and highly adherent lubricating coating for 
use in pre-lubricating surfaces not readily lubricated 
by ordinary means has been developed and patented 
by Acheson Colloids Corp., Port Huron, Mich. The 
coating is applied in liquid form, either by dipping, 
brushing ‘or spraying, and hardens on exposure to 
light. A relatively high resistance to abrasion and 
excellent lubrication and corrosion prevention charac- 
teristics are claimed for it. 

The basic element providing the lubrication is colloi- 
dal graphite, while the presence of small amounts of 
hardenable organic colloids and a hardening agent in 
a water suspension render the composition photo-hard- 
ening in character. The coatings may be applied at 
normal temperatures or to surfaces heated up to 100 
deg C. It is said that lubricating characteristics are 
not affected by operation of the surfaces at elevated 
temperatures. 


Titanium as an Alloy 
For Cast Iron 


From results obtained by various experimenters 
when adding titanium to cast iron, P. Bastien (in 
Chimie et Industrie) draws the following conclusions: 

Titanium is a graphitizer whose action is clearly 
apparent upon solidification. Within the limits of the 
additions investigated, if the castings are annealed, the 
graphitizing action of the titanium has no influence 
on the temperature at which graphitization begins, 
which is substantially constant. On the contrary, the 
addition of titanium increases the linear expansion 
of cast iron. 

It has a marked influence on the size and the dis- 
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tribution of the graphite of solidification. This action, 
moreover, may manifest itself in two different forms— 
either by a general refinement of the graphite flakes, 
as indicated by Piwowarsky and Comstock; or by the 
formation of two types of graphite, quite different as 
regards size of flakes. It also refines the graphite of 
annealing. This refinement of the graphite flakes ex- 
plains the industrial interest of additions of titanium 
to certain gray irons which must have exceptional 
wear resistance or must resist corrosive influences 
when hot. 

Within the range of additions studied, titanium 
seems to have practically 
no influence on the temper- 
ature Ao of cementite ano- 
maly, which would seem to 
indicate that it does not 
enter into solid solution in 
iron carbide (Fe:C). As 
found in cast irons, a small 
proportion is in solid solu- 
tion with ferrite, while the 
bulk is in combination in 
the form of titanium car- 
bide (TiC) or of complexes 
(TiC-TiN ). 

From the points of view 
of hardness and mechani- 
cal properties, the total 
effect of titanium in cast 
iron results from the fol- 
lowing two elementary ef- 
fects: On the one hand, it 
favors graphitization, and 
in consequence tends to 
lower the mechanical prop- 
erties; on the other hand, 
it enters into solid solution 
with the ferrite to a slight 
extent, and above all it re- 
fines the structure of the 
graphite and in_ conse- 
quence improves the me- 
chanical characteristics. There result curves of ten- 
sile strength showing minima, and the minimum is 
the more pronounced in the cast of cast irons with 
low or moderate total carbon and silicon contents. Be- 
yond these minimum points the addition of titanium 
raises the mechanical properties. 


A Method of Bearing Preduction that 
Ensures a Good Bond Between Backing 
and Lining 


A procedure for lining bearing shells that is claimed 
to ensure a good bond between the backing and the 
lining is described in the April issue of Tin and Its 
Uses, the quarterly publication of the International 
Tin Research and Development Council. In order to 
make sure of a good bond, the backing surface must 
first be tinned. Certain’ steels, particularly alloy steels 
containing more than 0.25 per cent nickel or more than 
0.6 per cent manganese, are hard to tin, and it is ad- 
visable to copper-plate the backing before applying the 
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Scott testing machine used to show load compression 
of latex sponge rubber. 
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tin. To assure good adhesion of the copper, the steel 
shell should be anodically etched in dilute sulfuric acid 
(30 to 50 per cent H.SO,) and then plated for two 
hours in the cyanide bath, using a current density of 
0.16 amp. per sq. in. of shell surface, which gives a 
copper coating about 0.0015 in. thick. 

The copper-plated shell is fluxed with a 30 per cent 
zinc-chloride solution and immersed for a few seconds 
in a tin bath at 465-475 deg. Fahr. The bath should not 
be hotter because of the rapid rate at which the copper 
is dissolved. The babbitt is then poured in the usual 
way. 

When copper-plating is 
to be avoided, particular 
care must be taken to pre- 
pare a tinnable surface on 
the shell. The precautions 
apply to the mechanical 
preparation of the shell, 
the degreasing treatment, 
and the pickling and fluxing 
stages. The shell should 
have been freshly turned, 
using a fine cut. Abrasive 
treatment, grinding, sand- 
or shot-blasting should be 
avoided, because they cause 
non-tinnable particles of 
grit to become embedded in 
the surface, and also, in the 
blasting methods, oil may 
be forced into the surface 
roughnesses and be difficult 
to remove. 

As a preliminary opera- 
tion very greasy or oily 
shells may be swabbed with 
a suitable solvent to re- 
move the bulk of the oil. 
The remaining oil may be 
removed by any of the fol- 
lowing methods: 

1. Trichlorethylene Bath. 
The shells are suspended in a cage in the vapor of this 
solvent for a few minutes. 

2. Caustic Treatment. The shells are boiled for ten 
or fifteen minutes in a mixture of alkaline substances 
such as sodium carbonate and trisodium phosphate or 
sodium disilicate. They are then removed and rinsed. 

3. Cathodic Degreasing. (The most thorough 
method.) The shell is immersed in a solution of sodium 
carbonate and trisodium phosphate contained in an 
iron bath. The bath is connected electrically to the 
positive terminal of a 12-volt accumulator and the 
shell to the negative. The evolution of hydrogen, which 
should be rapid, disrupts and dislodges the film of 
grease on the shell. 

After degreasing, the shells are pickled to provide 
a reactive surface. Steel shells are given five minutes 
in 10 per cent hydrochloric acid; copper, bronze or 
brass shells are pickled in 10 per cent nitric acid for 
the same time. In the case of cast iron and steels con- 
taining nickel and/or chromium, anodic pickling in 30 

(Turn to page 587, please) 
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General perspective of machine shop section with lathes and presses at 
the left, bench-mounted special precision boring machines at the right. 


EFLECTING the ever-widening market for engine 
R governors in motor truck and industrial engine 

operation, the Hoof Products Co., Chicago, IIl., 
recently purchased a fine modern plant in the Clearing 
district, to serve as the nucleus for its manufacturing 
facilities. At the moment, the chief activity centers 
on the production of the well-known Hoof “cantilever 
spring” governor. But in the offing are the develop- 
ment of the unique centrifugal governor and the manu- 
facture of Hoof brake-eyes for the protection of hy- 
draulic brake systems. _ 

One of the most striking features of the new estab- 
lishment is the relatively large amount of floor space 
set apart for research laboratories. Here, in a sepa- 
rate section of the building is a group of test rooms, 
a storage room, and a small experimental shop. Lab- 
oratory facilities include two large capacity double-end 
G.E. electric dynamometers. 

A fact well worth noting is that every governor pro- 
duced in this plant is engine tested and calibrated on 
the dynamometer before shipment to the customer. In 
this respect, the final quality control is vested in the 
research department. They use a unique torque test- 
ing instrument which is employed in calibrating the 
cantilever spring assemblies before they are fitted in 
the governor body. 

The plant has a total floor space of 16,500 sq. ft.— 
ample for the requirements of modern governor fabri- 
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cation. Additional land area is available for future 
expansion up to 10,000 sq. ft. Machining operations 
are not extensive since precision die casting techniques 
produce parts which require relatively little finishing. 
Nevertheless, the essential production operations are 
given painstaking attention and, generally, are per- 
formed on special machines developed for the purpose. 

From a manufacturing standpoint, the problem is 
one of multiple-lot production, due to the variety of 
castings and calibrated springs required for different 
makes of engines. For this reason, Hoof employs uni- 
versal types of machines with special jigs and fixtures 
to facilitate rapid change-over from one type to an- 
other. 

Quality control is most exacting due to the nature 
of the product. This is particularly true of the fabrica- 
tion of the springs which are punched and trimmed 
from special Swedish spring steel strip. The cantilever 
spring is the basis for the operation of the Hoof gov- 
ernor, eliminating the various compensating devices 
employed heretofore. Over a period of eight years, 
Hoof has developed over 720 different springs for en- 
gines ranging from the smallest to largest displace- 
ments in use today. The springs vary in size from 
ten leaves of 0.008 in. in thickness to 35 leaves of vari- 
ous thicknesses. 

The spring material is a tempered Swedish steel % 
in. in width and in various thicknesses from 0.008 to 
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Making at Hoof Products 
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Mighlighting the use of universal 
types of machines with special jigs 


0.035 in. It is purchased 
with a tolerance of plus 
0.00025 in., minus 0.000; 
on thicknesses of 0.022 and 
over, the tolerance is 0.0005 
and minus 0.000. In the op- 
eration of punching the 
rivet hole and rounding the 
ends of spring leaves, they 
hold the length to 0.001 in. 

A number of ingenious 
bench - mounted machines 
handle the line boring and 
line reaming of governor 
castings to produce true 
butterfly shaft movement 
and alignment. Among the 
familiar items of equip- 
ment are single - spindle 
and multiple-spindle drill 
presses, automatic flange 
grinders, and small lathes. 

A unique operation is 
that of molding the gover- 
nor diaphragm. This is ac- 
complished with small elec- 
trically heated molding 
presses, patented and built 
by the company, with an 
automatically timed cycle 
which, at its completion, 
sets off a bell signal to 
warn the operator. 

Final governor assembly 
is handled within a com- 
pact space because of the 
relatively small physical 
size of the mechanism. 
However, with increasing 
demand this operation will 
be performed on a small 
mechanized belt conveyor 
line, shown in one of the 
illustrations. 
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General view in governor assembly department with stock room in the 
background. At the extreme right may be seen the mechanized belt 
conveyor for large volume governor assembly. 





View in one of the dynamometer rooms showing a large double-end 
electric dynamometer used for testing and calibrating engine governors. 
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O AID in the training of apprentices and to help 
the experienced operators of this country’s 55,- 
000 turret lathes improve their skill is the aim of 
an educational program which is being undertaken by 
the Warner & Swasey Co., Cleveland machine tool 
builders. The organization of a “Turret Lathe Opera- 
tors Service Bureau” to carry out the program was 
explained by Clifford S. Stilwell, executive vice-presi- 
dent of the company, before a meeting of top-flight per- 
sonnel executives held in New York City last month. 

In his talk Mr. Stilwell pointed out that one of the 
paradoxes of the times is that whenever the metal- 
working industries reach a high level of operations 
they can’t find enough properly trained skilled me- 
chanics, although millions of men are looking for work. 
He added, “At the same time, the production possibil- 
ities of machine tools like the turret lathe have been 
increased greatly in recent years by many design im- 
provements and improved tooling equipment. Yet the 
training of the all-important manpower required to 
operate these carefully engineered machines has not 
kept abreast of mechanical developments. 

“Tf full advantage is to be taken of the greater pro- 
duction possibilities of modern machine tools—by the 
old hands as well as the learners—it is necessary to 
give these operators and apprentices all available in- 
formation on the newer methods. Often only a slight 
change in the tooling or technique of handling a par- 


HE HAS EVERYTHING HANOY 
FOR USE AT ANYTIME 


ticular job will increase production as much as 15 
per cent or more. 

“It is for these reasons—to help in the training of 
new turret lathe operators and to enable experienced 
hands to make the most of their jobs—that we started 
two years ago to develop the Operators Service Bureau. 
Meanwhile developments abroad since last September 
have brought tremendous demand for products of the 
American metal-working industries, especially for air- 
craft engines, and have multiplied the operator train- 
ing problem.” 

The bureau will make lecturers available to technical 
high schools, colleges and manufacturing plants. The 
program of instruction will be introduced with a 
20-minute sound slide film which emphasizes, among 
other things, the importance of further study and 
education. Ten fundamental principles of turret lathe 
operation form the basis of the lecture itself which is 
illustrated with models and large drawings enlivened 
with cartoon characters. 
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Combination ver- 
tical milling ma- 
chine and jig 
borer developed 
by the Machinery 
Mfg. Co. 









vertical units introduced by 


knee section of the new 


A 240-page text book published by the 
bureau will give operators an opportunity to 
improve their technique through home study. 
It contains over 367 illustrations and many 
charts and tables. Operators are charged a 
nominal price of $1 per copy. The book also 
will be available to the general public at $2.50 
per copy. 

“Blue Chips,” a monthly publication, will 
serve as the third element of the program, 
affording opportunity for exchanging ideas 
and keeping operators posted on the latest de- 
velopments in their field. 
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This vertical milling machine is one 
of a new series of plain, universal and 


ney & Trecker Co. Glenn W. 
design director, Designers for Industry, 
Inc., collaborated with the K & T engi- 
neering department in designing the 
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EPORTS of new equipment received recently 

by Men & Machines include an announcement 

of a machine built by the Honing Equipment Corp.., 
Detroit, for honing parts with bores from 4-in. 
diameter up. Operation of the machine is automatic. 
The operator places the work piece over the honing 
abrasive and steps on the pedal which automatically 


the Kear- 
Tammen, 


machines. 
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releases an electric brake, 
actuates the switch starting 
the power motor and expands 
the honing abrasives to de- 
sired diameter, the honing 
tool coming up to speed in- 
stantly. The operator recip- 
rocates the work piece by 
hand. Upon completion of 
the operation, the operator 
removes his foot from the 
pedal and, automatically, the 
honing abrasives retract, the 
power motor stops and the 
brake stops the spindle rota- 
tion instantly, allowing the 
operator to remove the work 
and prepare to insert a new 
piece. 

The speed control is op- 
erated by a hand knob at the 
front center of the machine, 
which enables the operator 
to obtain variation in spindle 
speed from 550 to 2000 
r.p.m. infinitely and instant- 
ly. An indicator with pointer 
shows the speed of the spindle. The coolant is pumped 
from a removable reservoir, for easy cleaning, in the 
base, through a filter to a flexible nozzle at the honing 
tcol and returned to the reservoir by a drainage sys- 
tem. The pump is powered by a separate motor. 

There are means of regulating the abrasive pres- 
sure and size of the bore. These controls are in the 
spindle head within convenient reach of the operator. 
All bearings, where necessary, are anti-friction, fully 
sealed. Extra seals are provided at the front of the 
spindle to protect the moving parts from coolant 
splash. 


A NEW combination vertical milling machine and 
jig borer has been developed by Machinery Mfg. 
Co., Los Angeles, Calif. Designed for such work as 
jigs, fixtures, dies and all types of vertical milling 
work within its range, this tool offers a wide applica- 
tion for all types of work in automotive plants and 
service shops. It is provided with a considerable range, 
having a maximum distance of 10% in. from the top of 
the table to the bottom of the spindle. The quill is so 
arranged that a slow hand feed is provided by a hand 
wheel, accurately graduated to one-thousandth inch, or 
the slow traverse can be quickly disengaged and a 
rapid one engaged by merely turning a knurled knob. 
This rapid one-to-one hand traverse greatly increases 
the speed in drilling operations and for milling. 

Equipped with an unusual type of back gearing, 
eight spindle speeds are available in this machine. 
Furthermore, the spindle always is driven by a long 
vee-belt from the motor cone pulley, providing maxi- 
mum pulling power and long belt life. 

Specifications are as follows: Collet capacity, maxi- 
mum, ™% in.; spindle speeds, 250, 375, 550, 825, 1275, 
1900, 2750, 4200; table size, 6 in. by 21 in., with three 
tee slots; longitudinal table travel, 12 in.; cross table 
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Honing Equipment 

Corp.has developed this 

machine for the honing 

of small cylindrical sur- 

faces; external and in- 
ternal. 


The Production 
Machinery Sales 
Co. is offering 
this single spindle 
chucking ma- 
chine known as 
the ‘‘Verti-Hydra- 
Matic.” 





travel, 6 in.; maximum distance, table top to spindle 
end, 101% in.; movement of sliding head, 101% in.; 
feed dials accurately graduated in 0.001 in.; spindle 
center to column ways, 6 in.; same to below ways, 6% 
in.; saddle length, 11 in.; quill travel, 3 in. Both 
bracket and quill are provided with lock. The spindle 
is mounted with combination radial and thrust bear- 
ings, driven with six-spline shaft. The quill is 25% 
in. in diameter and has 614 in. of bearing in any posi- 
tion. 


EARNEY & TRECKER CO., Milwaukee, Wis., is intro- 

ducing a new series of plain, universal and ver- 
tical units: Glenn W. Tammen, design director, 
Designers for Industry, Inc., Chicago, collaborated 
with K & T engineers in designing the knee section of 
the new machines. The simple lines of the solid back 
column and the massive knee reflect the factor of 
engineered distribution of:metal and maximum resis- 
tance to the severest cutting strain, and a new ar- 
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rangement of the hydraulically actuating starting 
levers makes them a definite part of an integrated 
whole and easy to operate. 

Working surface of the table is 82 in. by 18 in. 
There are 24 speeds in geometrical progression 13 to 
1300 r.p.m.; 32 feeds % in. to 60 in. per min. longi- 


tudinal and cross, and 1% to 30 in. vertical. 


NNOUNCEMENT of a new type single spindle auto- 

matic chucking machine, said to be the first of 

its kind on the market which combines hydraulic with 

an internal Geneva movement, has been made by Pro- 

duction Machinery Sales Co., Detroit. It is known as 
the “Verti-Hydra-Matic.” 

The machine is controlled automatically and con- 
sists of.a rigid central column bearing a six-faced 
turret and two side heads adjacent to a central chuck. 
The turret reciprocates vertically on the column and 
is rotated by a selective indexing mechanism. Side 
heads, which are mounted at the front of the machine, 
are equipped for both vertical and horizontal motion. 
Their controls provide for rapid advance, feed, stop 
and dwell and rapid return with tool retracted. Spe- 
cial valves, placed convenient to the operator, permit 
the head cycles to be selected for either vertical or 
horizontal motion. This permits the cut to be taken 
either upward or downward for turning, or the tool 
may be fed toward the center or from the center out- 
ward for facing cuts. 

With the exception of the turret indexing, which is 
by gearing, all movements of the turret and the side 
heads are hydraulic, with electrical controls. The 
chuck is gear driven from a motor mounted in the base. 
A pump mounted on the motor supplies the hydraulic 
system. 

The electrical controls for the turret and side heads 
are on top of the machine directly back of the column 
and are readily accessible. The control consists of a 
six-sided drum mechanically connected to the turret 
and reciprocated in step with the vertical movement of 
the turret and is electrically operated to rotate on its 
axis with the indexing movements of the turret. Con- 
tacts are provided on the hub of this control drum to 
operate the control panel for the turret and the solenoid 
valves which operate the side heads. 

The movement of the turret is selectively controlled 


Abrasive Engi- 
neering Corp., 
Detroit, is offering 
grinding wheel 
users this new 
portable “Grade- 
ometer,” known as 
Type sop 9 de- 
signed to grade 
accurately grind- 
ing wheels of 
practically any 
size. 
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for each face by adjustable contacts on the correspond- 
ing face of the control drum through rapid advance, 
coarse feed, fine feed, stop, dwell, rapid return, and 
index. An adjustment provides for indexing past one 
or more faces should it be unnecessary to use them. 
The necessary start-and-stop buttons are mounted 
on the front of the machine, together with auxiliary 
switches which permit the manual operation of the 
machine with all automatic functions disconnected. 
The turret is indexed by a system of intermittent 
self-locking gearing, driven by an independent motor, 
all mounted on the top of the column. The turret is 
kept in register during its travel by two heavy guide 
pins mounted at either side and engaging hardened 
and ground bushings mounted on its extreme diameter. 
The spindle has 18 speeds from 10 to 1775 r.p.m. 
through the use of two shift levers and one back gear 
rod. Gears are so arranged that no two sets can inter- 
lock. The drive from the motor is from six V-belts. 
Capacity of the machine is, for maximum diameter of 
work, 16 in.; full boring bar depth of turret, 7 in. 


The Boots self- 
locking nut made 
by the Scovill Mfg. 
Co. For explana- 
tion of letters A 
and B, see accom- 
panying article. 





The side heads provide a 9-in. vertical movement and 
a horizontal movement of 314 in. The horizontal range 
may be adjusted for any part of a 16-in. circle. The 
turret has six faces, 1234 in. by 4% in. Total ver- 
tical travel is 14 in. There are six tool holders for 
the turret and four tool bars of 2-in. diameter for the 
side heads furnished as standard equipment. 


HE BOOTS self-locking nut is offered by Scovill 

Mfg. Co., Waterbury, Conn., as an effective one- 
piece, all-metal nut designed to withstand the most 
severe vibration. It is essentially two nuts in one, with 
the top section displaced in a downward direction so 
that its upper (locking) threads are out of lead with 
respect to the load-carrying threads of the lower sec- 
tion. The two sections are connected by a spring mem- 
ber which is an integral part of the nut. Upon the 
insertion of a bolt, the spring member allows the top 
section of the nut to be extended to permit it to en- 
gage properly with the threads of the bolt. A force 
is thus established which firmly grips the nut without 
damage to the threads of the screw or bolt and accom- 
modates all thread variations. 

In the accompanying sketches above, “A” shows the 
spring member in its displayed position when not en- 
gaged with a screw or bolt. “B” shows the position of 
the spring member when the nut is engaged. Both 
sketches are exaggerated to show the principle in- 
volved. 

At present Boots self-locking nuts are available in 
sizes from No. 8 to 34 in., inclusive, in a variety of 
metals. Additional types are under development. 

(Turn to page 589, please) 
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AUTOMOTIVE 


Y E WHO believe down to the ground in the essen- 
tial virtue of democratic institutions can take 
comfort from the fact that it is such institutions 
which produce, and result in the appointment of a 
man like Benjamin B. Bachman to head the important 
national defense committee of the Society of Auto- 
motive Engineers. There are men in the world who 
can get things done without being dictators and with- 
out waste of speech or effort. The thin frame of 
the S.A.E.’s past president houses such a spirit. It 
has faced, matter-of-factly in the past, many a job 
of work which has been performed with quiet distinc- 
tion, in the affairs of the Autocar Company, of which 
he is vice-president and chief engineer, in the mani- 
fold activities of the S.A.E. internally, and in its 
relations with other societies and the government. It 
seems ridiculous to congratulate a man who has just 
taken on a tough job for which he will receive no 
reward except in personal satisfaction for an end 
attained. The congratulations we have to offer go 
to the people who will benefit from Mr. Bachman’s 
efforts, and that means all of us. 


Time Is the 
Vital Element 


Because of its pertinence to many other problems 
of speeded-up design which will arise out of the ac- 
celerated national-defense program we call particular 
attention to a statement which closed a paper on 
“Altitude and the Aircraft Engine” presented by 
Erold F. Pierce, of the Wright Aeronautical Corp. 
at the Summer Meeting. Pointing out that many of 
the data presented in his paper were based on cal- 
culations rather than the actual operation of aircraft 
engines at the altitude for which they were designed, 
Mr. Pierce said the problem arises “since the rate 
of progress of the aircraft engine industry does not 
permit the accumulation of data which are desired 
by the engineer until the design has become virtually 
obsolete, almost a matter of months instead of years. 

“It is not possible,” he said, “to forecast the trend 
of aviation development definitely, but it is certain 
that anyone connected with the design and building 
of aircraft engines is making feverish attempts to 
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explore all possible lines of powerplant development. 
It is the author’s opinion (we’re still quoting Mr. 
Pierce) that one of the most retarding forces to 
accelerated development toward improved economy 
and higher specific output is the difficulty of obtain- 
ing precise and comprehensive data under actual flight 
operating conditions, due to the lack of suitable flight 
test facilities as well as the time itself. 

“The test facilities are purely an economic matter 
but the capital expense necessary to provide one or 
more test airplanes suitable for modern engines is 
almost beyond the realm of possibility. 

“The time element, an equally important factor, 
cannot be overcome at the present pace of the indus- 
try. The period of months necessary to obtain com- 
plete information on an engine type seems scarcely 
justifiable when the same time interval could pro- 
duce several new types of engines or methods of attack 
on a specific problem.” 

It will be necessary to remember many times during 
the next few months that the blueprints of an engine 
will not fly a bomber, and that the blueprints of a 
defense scheme will stop no invaders. Time is more 
important than tracing linen. We’ve got to build, and 
build quickly, the best designs we have. 


New Challenges 
with Each New Day 

Certain inventions have a sort of catalytic effect 
in starting a new cycle of development, it may be 
implied from the address by David Beecroft of Bendix, 
which began the Thirty-fifth Anniversary Summer 
Meeting of the S.A.E. Appropriately titled “The 
Next 35 Years” Mr. Beecroft’s paper paid tribute to 
the “inspired spirits” whose work set the automotive 
industry on its path to greatness. But, he pointed 
out, individual initiative has given place to group re- 
search. As the self-starter was the pace setter for an 
earlier decade of the industry, fuel research is the 
pace setter in the industry’s present cycle. Confidently 
he believes that other pace setters will develop to 
keep the industry alert to the changing requirements 
of its public. 

HERBERT HOSKING 
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SAE Summer Meeting 
Tuned to National Defense 


(Continued from page 548) 


Design Suggestions 
for Safety 


gpa suggestions based on lessons learned in road 
testing were made in a paper by Dean A. Fales, 
associate professor of automotive engineering at Mas- 
sachusetts Institute of Technology. Much of Professor 
Fales road-testing work was done in collaboration with 
safety councils and motor-vehicle administrators; it 
was carried out in the northwestern section of the 
United States, where the population is dense, where 
distances between communities are not great, and 
where, as a result, traffic is congested. The high speeds 
that modern cars are capable of, and which can be used 
in comparative safety on the open roads in other parts 
of the country, are out of the question in New England. 

Eight years ago the question arose as to why it was 
that the accident rate of a certain make of car had 
jumped alarmingly with the introduction of a new 
model. A great many of the cars were driven, but 
nothing was found wrong with them. The answer 
seemed to be with the drivers. The old models set up 
a disturbance at 65 m.p.h., while the new models ran 
smoothly at 80 m.p.h., with the result that drivers often 
were not aware of their speed and got into troubles 
they could not get out of. 

Certain other cars seemed to get out of control at 
high speeds, yet the wrecks showed no parts broken. 
An investigation revealed that the frame was too flex- 
ible where the steering gear was mounted. At low 
speeds, when crossing a raised car track diagonally, 
or when getting back onto the road from a soft 
shoulder, the car at first would not respond to the steer- 
ing gear, and when the driver pulled harder on the 
wheel and thus overcame the resistance encountered, 
the stored energy in the elastically deformed frame 
would be released and cause oversteering. The driver 
then would reverse the steering motion to recover his 
intended direction. He usually learned to anticipate 
this idiosyncrasy at low speeds, but at high speeds the 
combination of the gyroscopic effect of the wheels 
with the bump that started recession caused him to 
lose control. 

To prevent carbon monoxide gas in the products 
of combustion from getting into the body, it was sug- 
gested that crankcase breather pipes or outlet pipes 
should always be connected up to the air cleaner or 
air intake of the carburetor. All station wagons should 
have vertical muffler tail pipes that expel the exhaust 
gases at least 6 in. above the roof of the car. 

Two years ago in one week complaints came in from 
Massachusetts, Florida and California about certain 
types of steering wheel twisting off at the steering 
post. In a number of cases trouble has been caused 
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by water thrown off by a rear wheel finding its way 
through the vent hole into the fuel tank. One tank 
was collapsed by the suction of the fuel pump when 
the water froze up the vent hole. 

The long engine hood and low seating position in 
modern cars handicap the driver. Wide and rounded 
front corner posts at the sides of the windshield create 
blind spots, which latter are increased in size if the - 
ventilating wings in front-door windows are covered 
with rain or snow. Steeply sloped windshields gather 
more dirt than the more nearly vertical ones, and re- 
quire more frequent cleaning. They also cause double 
vision, in that the lights on an approaching car show 
up as two bright lights, with two dim lights offset 
therefrom. As the car comes nearer, the two sets of 
lights approach each other more and more. A steeply 
inclined windshield increases the effect of any imper- 
fection in the glass and the instrument board, steer- 
ing wheel, and gearshift lever may be reflected in it, 
compelling the driver to peer through these reflections 
in order to see the road. 


Rear vision is so limited on many of the recent cars 
that backing up becomes a blind maneuver. Steeply 
sloped rear windows soon become opaque in even a 
mild snow-storm. The newer pressure ventilating sys- 
tems should be developed to a point where car ventila- 
tion is on a par with that in schools and other public 
buildings. 

The author concluded his paper with the following 
paragraphs: 

“The present style, performance, vision, weight dis- 
tribution, and slow steering are more suitable to the 
sections of the country where high-speed traveling can 
be indulged in in comparative safety, than to the con- 
gested Northeast. In this thickly populated region, 
where speed limits are 50 m.p.h. and where law en- 
forcement is becoming more strict, the top speeds of 
the present cars cannot be used. Power is desirable 
for acceleration and hill climbing, but quick maneuver- 
ability is of greater importance than extreme speed. 

“Where average roads are narrow and often highly 
crowned, where sharp turns and hills are common, 
and where winter conditions complicate driving, we 
want—and for safety need—better all-round vision, 
more effective windshield defrosting, higher seating 
positions, better seats, improved pressure ventilation, 
faster steering, a strong caster action or its equivalent, 
a small moment of inertia, and more weight on the 
rear wheels; greater ground clearance and less fore- 
and-aft overhang, larger diameter wheels for better 
traction, room to put on tire chains, and room for them 
to function without scraping body sides and striking 
mudguards, more room in the bodies and less under 
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the mudguards. In short, disregard the 100-m.p.h. 
speeds and give us a handier and more useful car for 
our particular needs.” 


Charging Process 
of Two-Stroke Engine 


HE CHARGING process in two-stroke engines differs 
ieee from that in four-stroke engines, and 
new concepts and definitions are required if perform- 
ance data on two-stroke engines obtained in different 
laboratories are to be directly comparable. Develop- 
ment work on two-stroke engines has been in progress 
at Massachusetts Institute of Technology for a num- 
ber of years, some of it sponsored by the National Ad- 
visory Committee for Aeronautics, and C. Fayette 
Taylor, professor of automotive engineering at the 
Institute, presented a paper in which he introduced 
a number of new terms pertaining to the charging 
process in these engines, and gave definitions for same. 
He divided all two-stroke engines into three classes, 
viz., unsupercharged engines, supercharged engines in 
which the inlet port is closed before the exhaust port, 
and supercharged engines in which the inlet port is 
closed after the exhaust port. Following are some 
of the definitions proposed by Professor Taylor. 

Scavenging efficiency is the ratio of the weight of 
fresh charge present in the cylinder after all valves 
are closed, to the weight of fresh charge which would 
exactly fill the entire cylinder volume at inlet tem- 
perature and exhaust pressure, with the piston at bot- 
tom center. This definition differs from some pre- 
vious ones in that “the entire cylinder volume” is sub- 
stituted for “piston displacement” and “exhaust pres- 
sure” is substituted for ‘‘atmospheric pressure” (which 
atter substitution makes the term applicable to all 
tvpes of two-stroke engines). 

Scavenging ratio is the ratio of the weight of fresh 
charge delivered through the inlet ports, to the weight 
of fresh charge which would completely fill the cyl- 
inder at inlet temperature and exhaust pressure, with 
the piston at bottom center. 

Charging ratio, the fraction of the total charge avail- 
able for combustion, is the quotient of the scavenging 
efficiency by the scavenging ratio. 

Scavenging-pressure ratio is the ratio of the pres- 
sure outside the inlet port to that outside the exhaust 
port. 

In two-stroke engines the work required to scavenge 
the cylinders is done almost entirely by the scavenging 
pump, which latter is driven by the engine, and it was 
shown in the paper that the engine m.e.p. required to 
perform this work is given by the equation 


m.c.p.. = Sps ( Ed -) (sc. (a. “te i) — 
= k 


where S is the scavenging ratio; 

P., the density of the fresh charge at inlet-manifold 
temperature and exhaust pressure; 

7, the compression ratio of the engine; 

J, the mechanical equivalent of heat; 

C,, the specific heat of fresh charge; 

T,, the temperature of fresh charge at the pump 
inlet ; 
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k,, the scavenging pressure ratio; 

n, the ratio of specific heats; 

9,, the adiabatic efficiency of the scavenging pump. 

All of the operating factors for which terms and 
definitions were given in the paper can be computed 
from easily-measurable quantities, with the exception 
of scavenging efficiency. A method for the evaluation 
of the latter, developed at M.I.T., consists in using the 
same mixture of illuminating gas and air in a four- 
stroke C.F.R. engine adjusted for the same compres- 
sion ratio as the two-stroke engine under test, and 
in the latter engine. There is little valve overlap in 
the C.F.R. engine, and its scavenging efficiency is taken 
to be 1.00. By operating the four-stroke engine and 
measuring brake and friction horsepowers, as well as 
the consumption of mixture, a relationship is estab- 
lished between the mixture quantity introduced into 
the cylinder and the indicated power. 

In development work on two-stroke engines, scaveng- 
ing and supercharging are often accomplished by 
means of a separately driven pump. In reporting re- 
sults of such tests, the engine output should be cor- 
rected for the power required to drive the scavenging 
pump. In this connection the terms “gross brake 
m.e.p.” and “net brake m.e.p.” were proposed, the dif- 
ference being the scavenging m.e.p. Some investi- 
gators have defined the compression ratio of a two- 
stroke engine on the basis of the cylinder volume re- 
maining after the exhaust ports are closed, but Pro- 
fessor Taylor prefers the conventional definition of the 
ratio of maximum to minimum cylinder volume. 

In an Appendix to the paper a method of determin- 
ing the scavenging efficiency from the results of an 
exhaust-gas analysis was illustrated by an example, 
while in a second Appendix the equation for the 
scavenging m.e.p., given above, was derived. 

C. G. A. Rosen, Caterpillar Tractor Company, pre- 
sented a progress report on the work of the C.F.R. 
Committee on full-scale tests for Diesel engines. 


Properties of 
Rubber in Compression 


— compounds are largely used in modern 
automobiles to reduce vibration and noise, to 
carry and distribute loads, and to exclude moisture 
and dirt. In many of these applications the rubber is 
subjected to compressive stresses, and there have been 
comparatively few data available in technical litera- 
ture on the behavior of rubber under compression. 
Considerable information on this subject, for use by 
the engineer who desires to incorporate rubber in his 
product with the object of minimizing noise and vibra- 
tion was supplied in a paper by R. W. Brown of Fire- 
stone Tire & Rubber Co. 

Rubber compounds cannot be compressed appreci- 
ably. When load is applied to them the material tends 
to flow to regions of lesser surface loading, and dis- 
tortion or deformation occurs, until stresses developing 
within the material balance the load. The author 
therefore prefers to use the term “deformation” rather 
than “compression.” 

It is difficult to isolate and measure any single prop- 
erty of rubber compounds, as the properties are inter- 
related and the effects of the individual properties are 


Automotive Industries 











overlapping. This has led to the development of a 
number of empirical test methods giving results which 
are not directly comparable and are therefore con- 
fusing to the designer. 

For high-grade rubber stocks having small hysteresis 
and low permanent set, a measuring technique has been 
developed which provides data of sufficient accuracy 
and adaptability for general purposes. These data, 
however, should be used only under the conditions 
specified, and tentative designs always should be 
proved out by tests of actual parts under operating 
conditions. 

In its natural state rubber has few properties of 
commercial importance. It is the addition of com- 
pounding ingredients and vulcanization that provide 
the elastic properties so useful in vibration and noise 
suppression. Since the use of rubber is world-wide, 
it is not surprising that a certain confusion should 
have arisen in connection with its terminology. Such 
properties as elasticity, energy, hysteresis and resili- 
ence have been defined by Yersley in an article entitled 
“Properties of Rubber Revealed by Mechanical Tests” 
(The India Rubber World, Nov. 11, 1939), and these 
definitions were adopted by the author, who gave defi- 
nitions of the following additional terms (a knowledge 
ot which, he says, is essential to proper engineering 
applications of the material) : 

Load-deformation: The change in length in 
caused by the application of a load measured in lb. 

Stiffness: The ratio of a load to the deformation 
required to support it. This is given in lb. per sq. in. 
of area per in. length at 70 to 80 deg. Fahr. 

Hardness: An empirical term representing the sur- 
face deformation caused by a pointed instrument under 
specified conditions of shape of point, load, and method 
ot application. 

Form Factor: The ratio of the loaded to the total 
surface. 

Temperature factor: The change in stiffness with 
temperature. This is most conveniently expressed as 
a multiplier applied to the stiffness at 70-80 deg. Fahr. 

Permanent set: The permanent change in length 
resulting from sustaining a load over a considerable 
length of time. It is most conveniently expressed in 
percentages of the original length. It is measured after 
the load has been removed and the rubber has had time 
to recover from transient effects of load application. 

Dynamic properties: Rubber does not function in 
the same manner when loads are applied and removed 
rapidly as when they are applied and removed slowly. 
With rates of application up to 20 in. per min. the 
loads are referred to as static. Where higher speeds 
of application are involved a series of measurements 
are necessary, at rates of application simulating ser- 
vice conditions. 

As regards load deformation, tests with harmonic 
frequencies up to 1000 cycles per minute are necessary 
to ensure correlation with service performance. When 
rubber is subjected to cyclic deformation it absorbs 
energy as the load is being applied and restores 
energy as the load is being removed. Not all of the 
absorbed energy is restored, however, the difference 
being dissipated as heat. This is indicated by the 
difference between the load-deformation curves se- 
cured when the load is being applied and when it is 
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being removed, respectively. It is most conveniently 
expressed as the ratio of the energy in lb-in. absorbed 
by the rubber to the energy restored when the rubber 
is subjected to cyclic load variations. This effect, 
known as hysteresis, occurs at low as well as at high 
rates of load application and can be measured under 
either condition. Rubber when subjected to load under- 
goes a permanent as well as a transient deformation, 
and the permanent deformation or creep depends on 
previous history, time, amount and type of load, tem- 
perature and the type of compound used. This is best 
expressed as a percentage of the initial deformation 
per unit of time the specific dynamic-load deformation 
is maintained. 

The paper was accompanied by a number of rubber- 
property charts showing the relation between load, 
deformation, form factor, stiffness, and hardness, and 


the use of these data in design was illustrated by 
examples. 


Aluminum in 
High Speed Engines 


EIGHT reduction in Diesel engines is being en- 
W couraged by the Navy, and long - distance 
truckers are said to find lighter engines more profit- 
able, since they permit of increased pay loads for a 
given limiting gross vehicle weight. Where only a 
small production is involved, Diesel-engine weight can 
be reduced by welded-steel construction, but for fairly 
large production the use of aluminum seems to offer 
greater advantages. Such applications of aluminum 
were discussed in a paper by Frank Jardine of the 
Aluminum Company of America. One design of high- 
speed Diesel engine in which aluminum is used for 
many parts is that of the National Supply Company, 
a six-cylinder supercharged engine which develops 160 
hp. at 2400 r.p.m. at a b.m.e.p. of 160 lb. per sq. in. 
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Practical equations commonly used to obtain proper 
radii and blending of sections 


and weighs 7.8 lb. per hp. This engine has aluminum 
cylinder heads, cylinder block and crankcase, oi] pan, 
gearcase cover, flywheel housing, rocker-arm cover, 
supercharger housing, impellers, etc. The aluminum 
piston is of the conventional truck type and provided 
with taper-section rings to provide against ring stick- 


June 15. 1940 








566 


ing and most of the stressed castings used are in the 
heat-treated, strong-alloy group. 

In designing a light engine for use where the oper- 
cating conditions warrant the increased first cost, new 
patterns should be built for such major parts as the 
cylinder block and crankcase, oil pan, cylinder head, 
flywheel housings, gearcase covers and other stressed 
parts. Some section thicknesses must be increased 
to ensure the necessary rigidity. Most crankcases and 
cylinder blocks are stiff enough in the vertical direc- 
tion so they can be made of aluminum with minor 
changes. The stiffness side-wise should be considered 
earefully, also the stiffness of the top deck, the bear- 
ings, bearing webs, and the engine mountings. It is 
important to blend all wall inter-sections where there 
is a change in section to eliminate bad shrinks in the 
foundry and weak sections in the casting. Sharp 
corners should be eliminated and large radii used to 
insure against stress concentrations where fatigue 
eracks might start. Aluminum is more sensitive to 
sharp corners than iron or steel, and this difference 
should be taken care of in the design. 

In the past, the use of studs in aluminum has been 
frowned on by many designers but, by use of the 
proper pitch, fit and length of thread in the aluminum, 
studs have proved satisfactory. All main bearing stud 
bosses should be blended into the bearing support walls 
to distribute the load. It has been found that tapered 
walls and proper blending of walls around the main 
bearings is very good practice. Equations commonly 
used to obtain proper radii and blending of sections 
are given in the accompanying drawing. By the use 
of aluminum 50 per cent of the weight of an iron part 
can be saved, as a rule. When replacing a steel part, 
it is usually necessary to use an aluminum forging. 


Wear Resisting 
Coatings 


FTER an engine is assembled, it has to be “run in” 

to wear down the high spots on its bearing sur- 
faces, and Diesel engines more than gasoline engines 
require a careful, gradual running in, because of their 
closer fits. If the running-in schedule is too severe, 
that is, if full load is applied too soon, scratching and 
scoring of the bearing surfaces, including the cylinder 
bore and piston, are likely to result. A method of 
eliminating some of the hazards from the run-in oper- 
ation and at the same time cutting down the time of 
this operation was described in a paper by J. E. Jack- 
son of Caterpillar Tractor Co. It is known as the 
Surfide process and was developed by the Standard 
Oil Co. of California. As applied to cylinder liners, 
it consists in cleaning the liners after they have been 
finish-honed and then immersing them in a concen- 
trated acqueous solution of sodium hydroxide and a 
small amount of sulfur. In this way any free ferrite 
(pure iron) in the wearing surface (which is the 
material responsible for scratching and scoring under 
unfavorable conditions) is etched from the matrix. 
The carbide constituent of the pearlitic matrix is 
etched away, leaving small pits filled with the end- 
products of the etching process. The process removes 
by etching the strain-hardened metal particles formed 
on the surface by honing. When this is removed, the 
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running-in process begins with the coating formed 
by the chemical treatment, consisting of ferrous oxide 
and ferrous sulfide, which adheres firmly to the under 
layer of iron. It is claimed that not only does the 
matte surface of the oxide-sulfide coating facilitate a 
rapid spread of oil over the surface, but the porous 
nature of the coating permits lubricating oil to be 
retained in it. This dual effect of course, tends to 
prevent seizure or welding of the surfaces during the 
early stages of the run-in process. The chemical treat- 
ment transforms the shiny surface of the bore after 
honing to a deep-gray, almost black color, and it in- 
creases the surface irregularities from between 1% 
and 31% micro-inches to between 9 and 11 micro-inches. 
After the run-in the surface irregularities are slightly 
reduced. 

Caterpillar Tractor Co. makes use of the following 
“run-in” schedule in connectior with honed cylinder 
liners for engines of 5°4 in. bore and 8 in. stroke. 


oe Se Ree ee ene 1% Hours 
Oe UE TD ik kv ceceenaeecianicesss 1 Hour 
20% Rated Load, 700 RPM......... i Hour 
50% Rated Load, 850 RPM.......... 1 Hour 
75% Rated Load, 850 RPM.......... 1 Hour 
100% Rated Load, 850 RPM.......... 4% Hours 


When the liners are chemically treated the schedule 
is the same, except that the run at 100 per cent rated 
load is reduced by 4 hours. 


Load Capacities of 
Bearing Surfaces 


TT LOAD capacity of bearing surfaces was the 
subject of a paper by Macy O. Teetor of The 
Perfect Circle Co. and was dealt with chiefly from the 
point of view of scuffing of piston rings. Mr. Teetor 
said the carrying capacity is dependent on the surface 
temperature. Lubricant, he said, acts merely as a 
coolant, both directly and indirectly—directly by help- 
ing to carry away the heat generated by bearing fric- 
tion and indirectly by reducing the rate of heat gener- 
ation in the bearing. Bearing surfaces fail to carry 
the load because the areas in contact reach the melt- 
ing points of the materials. 

The Perfect Circle Co. has developed what it calls 
a scuffing machine, for determining the carrying ca- 
pacity of bearing surfaces. This machine reciprocates 
one sample—a longitudinal section or strip cut from 
a cylinder—over another sample—a section of a round 
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ring—which is held stationary. Pressure is applied to 
the latter sample. A thermocouple connected to a tem- 
perature recorder is installed in the back of the ring 
sample, the ends of the wires coming within a few 
thousandths of an inch of the rubbing surface. Lubri- 
cation is provided by spraying oil through an atomizer 
directly upon the cylinder sample at a definite rate. 

A test on a sample is preceded by a run-in during 
which adjustment for alignment of the two samples 
is made. The indicated surface temperature is an 
indication of surface disturbance. The machine is run 
at 620 r.p.m. with a load of 600 lb. per sq. in. until 
the surface temperature remains constant. The sam- 
ples are then ready for test. A constant speed is 
maintained, and the pressure is increased 100 lb. per 
sq. in. every five minutes. 

The accompanying graph was recorded from two 
samples. The abscissa represents the load (in lb. per 
sq. in.), which was increased every five minutes, while 
the ordinate represents the temperature rise, in deg. 
Fahr. The cast-iron cylinder samples were honed to 
a smoothness of 4-6 micro inches and identical in 
structure. The two cast iron ring samples were identi- 
cal in structure but had different face finishes. It 
will be noticed that the smoother ring sample surface 
(608) indicated a lower surface temperature at a 
given load than the rougher surface (607). However, 
the smoother surface had less maximum safe-load-car- 
rying capacity. 


Riding Comfort 
and Cushions 


N 1935, at the instigation of the Murray Corpora- 
tion of America, there was begun at the Univer- 
sity of Michigan a study of the automobile cushion 
and its function in the transportation of passengers 
with greater comfort and less fatigue. It has been con- 
ducted under the auspices of the Department of Engi- 
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Fig. 1—Average load and deflection of test cushion 


neering Research of the University, with the financial 
support and active cooperation of the Murray Corpora- 
tion. A progress report on some of the work done was 
made at the meeting by W. E. Lay, professor of 
mechanical engineering, and L. C. Fisbee, research as- 
sociate, University of Michigan. 
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Tests were made with a test seat composed of a 
frame, seat, cushion, seat back and floor-and-toeboard 
unit. The three latter units can be moved up or down, 
forward or back, or tilted at various angles to suit 
the comfort requirements of any individual, or to pro- 
duce any desired sitting posture. 

The seat cushion contains 49 calibrated cylindrical 
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Fig. 2—Data for the seat back corresponding to Fig. 1 


coil springs. These are arranged in seven crosswise 
rows of seven springs each. Each crosswise row is 
mounted on a separate plate which can be raised or 
lowered independently. With a subject seated on the’ 
cushion, the springs can be compressed under him any | 
desired amount by means of levers, i.e., the distribu- 
tion of the supporting pressure can be adjusted for 
maximum comfort. The top ends of the springs are 
attached to a light canvas sheet by tin clips riveted to 
the canvas. This, in turn, is covered by a light pad and 
the conventional upholstery fabric. This entire as- 
sembly is mounted on a rectangular base which is 
moved forward or back in the frame by means of a 
handwheel, while the cushion is tilted in the frame by 
turning another handwheel. The construction of the 
seat back is practically identical with that of the 
cushion. Means are provided for indicating and photo- 




















Fig. 3. Diagram locating the base lines on Figs. 1 & 2 
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graphicaliy recording the deflection of each spring 
when a subject is seated on the test seat. 

Fig. 1 represents the average load and deflection 
data for the test cushion with a subject weighing 
149.7 lb. seated on it. The load is given in lb. per 
Sq. in. and was computed by dividing the load per 
spring by the area supported by it. 

The average deflection of the upper surface of the 
Spring away from a base line is also plotted, against 
the distance from the front edge of the cushion. This 
base line represents the upper surface of the springs 
without load and with the movable subplates (which 
carry the springs) in their lowest or zero position. 
Plus values of deflection indicate that the upper sur- 
face ot the loaded spring has been depressed below the 
base line, minus values that it has risen above that 
line. 

Fig. 2 shows corresponding data for the seat back 
plotted against the distance from the trimmed bottom 
of the back. Fig. 3 is a diagram locating the base 
lines on Figs. 1 and 2 with respect to the floor and toe 
board in order to secure the proper seat dimensions. 
A and B in Fig. 3 are based on a pad thickness of 14 
in. Obviously, A would be increased and B decreased 
for thinner pads, and vice versa, in order to maintain 
the most desirable seat dimensions. The values given 
in Fig. 3 for angle between cushions, cushion inclina- 
tion, cushion length, cushion height, floor length and 
toeboard angle are arithmetic means of the values 
which 250 subjects found to be most desirable. 

To design a seat using the information given in Figs. 
1, 2, and 3 is comparatively easy. The unit pressure 
for any spring in a seat cushion may be read from 
the pressure curve in Fig. 1. Knowing the unit pres- 
sure and the area which must be supported, the load 
on each spring is computed. The position of the upper 
end of the loaded spring is determined by the deflection 
curve and the dimensions given in Fig. 3. The other 
spring characteristics may be chosen according to the 
space available and the softness desired. 


Weight and Cost 
of Body Frames 


URING the past several years the unitary construc- 
bD tion of body and frame has been put forward as 
a possible step toward weight reduction and greater 
economy in production. Such a change in automobile- 
manufacturing practice would affect no one more than 
the firms specializing in the production of pressed- 
steel frames, and it is only natural that they should 
have considered the problem from every angle. H. B. 
Bartlett, of Parish Pressed Steel Company, presented 
a paper in which he emphasized the disadvantages of 
the unitary construction and reached the conclusion 
that it would be shelved—for the time being at least. 
He also discussed a number of other possible methods 
of lowering the cost of body and frame construction. 
One suggestion that has been made is to omit the floor 
from the body and make it an integral part of the 
frame. This, the author found, would result in an 
overall saving, because the reduction in body labor 
cost would exceed the additional frame labor cost; the 
weight thus transferred would be used more efficiently 
in the frame, and it would be possible to make up 
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minimum carload weights and thus cut down on 
freight. 

An analysis of service costs covered by manufac- 
turers warranty and policy showed that these costs 
are not closely related to overall car stiffness. From 
this the author concluded that any car which has an 
overall rigidity sufficient to give satisfactory perform- 
ance during the development stage, will not have a 
large service cost that can be charged directly to a 
weak frame and body construction. Standardization 
of body and chassis parts, the author concluded, is 
highly desirable, provided engineering improvements 
are not impeded and model individuality is not lost. 


High-Flash Point 
Aviation Fuels 


TT" TYPE of aviation fuel formerly generally known 
as safety fuel was discussed in a paper by D. P.° 
Barnard of Standard Oil Co. (Ind.) and R. B. Cragin 
of the M. W. Kellogg Company, who used the terms 
high-flash-point, high-octane-number and low-volatil- 
ity, high-octane number aviation fuels. These new 
designations, of course, are more self-explanatory. It 
was brought out by them that if these fuels are to be 
made available in large quantities, the distillation 
range must not be made unnecessarily narrow. 

Only a negligible quantity of high-octane, high-boil- 
ing-range material is readily available from natural 
sources for use in the production of high-flash fuels. 
If such fuels are to be made available in large quan- 
tity, the oil refiner, and particularly the research en- 
gineer, will be confronted with difficult new problems. 

Present-day processes for the production of high- 
octane, high-boiling-range materials resolve them- 
selves into two distinct classes: Those which produce 
paraffinic-type fuels and those which produce highly 
aromatic-type fuels. From the standpoint of manufac- 
turing cost and potential barrelage, the authors be- 
lieved, processes of the latter type offer greater pos- 
sibilities. However, it is a well-known fact that aro- 
matics in general show from 5 to 7 per cent less heat 
value on the weight basis than paraffinic fuels. From 
the engine designer’s standpoint this is equivalent to 
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saying that aromatic fuels must be of higher octane 
number in order to make possible the same fuel con- 
sumption as paraffinic fuels. Thus if aromatic type 
high-flash fuels were to be adopted in preference to 
paraffinic-type fuels—assuming the former to be avail- 


able in greater quantity and at lower cost—aircraft 
engines should be designed so that they would “ap- 
preciate” aromatics with respect to octane number, if 
that can be done. 

The authors took exception to some of the optomistic 
views expressed regarding the availability of high- 
flash, high-octane aviation fuels. The statement has 
been made, for instance, that these fuels can be syn- 
thesized from raw materials such as natural gases 
which flow from the ground in unlimited quantities, 
and they held that to draw from this the conclusion 
that the type of fuel referred to can be produced in un- 
limited quantities is akin to reasoning from surveys of 
the extent of iron ore and bauxite deposits that air- 
craft engines could be produced in unlimited numbers 
and at ridiculously low prices. 

In concluding their paper the authors said the re- 
finers’ position with respect to high-flash aviation fuel 
was that before they could properly tackle the problem 
the following questions must be answered by the air- 
craft-engine designer or the aircraft user: 

1. What are the necessary properties of a high-flash 
fuel from the standpoint of ASTM distillation, flash 
point, octane number and heating value? 

2. Does the aviation industry really want high-flash 
fuels? 

3. How quickly will the industry require large quan- 
tities of high-flash fuels? 

4. Can the industry pay a premium for such fuels? 

5. Can the aircraft-engine manufacturer design an 
engine to take advantage of the octane number “‘sensi- 
tivity” of aromatic-type fuels? 

6. Can a “tolerance” in reduced heating value be 
established in terms of compensating octane number 
or compression ratio increases? 





High Volatility 
Aviation Fuel 


N THE past there has been a good deal of talk of 
é safety or low-volatility fuel for aircraft engines, 
and it was rather surprising to find W. D. Parker and 
R. C. Alden of Phillips Petroleum Co., putting forth 
the contention that the idea that low-volatility fuels 
are safer than normal aviation gasolines is based on 
a misconception. They argued that there is danger of 
explosion only if the relation between the volatility 
and the temperature of the fuel is such that an explo- 
sive mixture can form in the tank above the surface 
of the fuel. With petroleum fuels the range of these 
mixtures extends from about 20:1 (lean mixture) to 
8:1 (rich mixture). In the case of very high volatile 
fuels the mixture on top of the fuel will always be too 
rich to be explosive. Therefore, although the rich 
vapors escaping from a vessel containing conventional 
gasoline will burn, the mixture inside the vessel is too 
rich to explode. With a vessel containing a fuel of low 
volatility in a fire, the temperature must go through 
the explosion limits, so that a disastrous explosion is 
possible. While the authors would not go so far as to 
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assert that fuels of higher volatility are safer than 
the so-called safety or high-flash fuels, they said the 
safety record so far attained with fuels with flash 
points of about —30 deg. Fahr. does suggest the dis- 
tinct possibility that greater safety may lie in the 
direction of fuels of still lower flash points. 

One of the most puzzling questions facing the petro- 
leum industry, the authors said, is whether during the 
next five years aviation will need so much more fuel 
than ever before that quality will have to be sacrified, 
or whether there will be so large a reduction in the 
present emergency demand that volume can be sacri- 
ficed for quality. 

The major part of the paper was devoted to a con- 
sideration of aviation fuels produced by blending com- 
mercial iso-octane, aviation naphtha, and iso-pentane. 
These three blending materials have Reid vapor pres- 
sures of 1.4, 4.5 and 21.0 lb. per sq. in., respectively. 
The A.S.T.M. octane numbers with 3 cc. tetraethy] lead 
per gallon added are 105, 88 and 107, respectively. The 
commercial iso-octane has a boiling range of 219 to 320 
deg. Fahr.; the aviation naphtha, from 155 to 253 
deg. Fahr., while the iso-pentane boils at 82.4 deg. 
Fahr. 

As regards the quantities in which such blends 
eculd be produced, the iso-octane production capacity 
probably would be the limiting factor. In general, the 
volatility of commercial iso-octane is not subject to 
control; if it is, a lowering of octane numbers accom- 
panies an increase in volatility. The naphthas for the 
blends must be taken from selected crudes, which 
sometimes are not available at the refinery where the 
iso-octane plant is located, which adds expense for 
transportation and rehandling. In general, as the 
volatility of the naphtha increases, the anti-knock 
properties improve, but the yield is drastically cur- 
tailed. In some instances, if the anti-knock require- 
ments for the naphtha are fulfilled, the volatility is so 
great as to bring in Specification No. 307 as a limiting 
factor. As regards to availability of iso-pentane, the 
annual production of natural gasoline contains about 
300,000,000 gallons of iso-pentane, and fractionating 
facilities with a capacity of more than 60,000,000 gal- 
lons per year have been installed already. Moreover, 
iso-pentane can be synthesized from ethylene and pro- 
pane by thermal alkylation. 

Present-day high-octane aviation fuel consists essen- 
tially of iso-octane. The accompanying chart, taken 
from the paper by Messrs. Parker and Alden, shows 
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how 100 volumes of 100 octane gasoline could be ex- 
panded by blending with aviation naphtha and iso- 
pentane, depending on the limiting Reid vapor pres- 
sure permissible. 


Analysis of Engine 
Combustion Data 


ENERAL MOTORS LABORATORIES for some years past 

have been trying to correlate the momentary 
pressure in the engine cylinder during the combustion 
period with the percentage of charge burned. Data for 
this analysis are obtained from flame pictures taken 
by high-speed photography through the quartz-window 
cylinder head of the test engine, and from pressure- 
time diagrams taken simultaneously with the flame pic- 
tures. The results thus obtained indicated that 
throughout the period of combustion the pressure rise 
due to combustion, when expressed on a percentage 
basis, is closely related to the mass inflamed, also ex- 
pressed in per cent. Of course, during the period of 
combustion a considerable fraction of the heat liber- 


ated is lost to the combustion-chamber walls, but | 


neither the nature of the methods employed nor the 
results obtained in the correlation studies warranted 
the deduction that the energy loss was proportional to 
the inflamed fraction of the mass. Recourse was 
therefore had to the thermodynamic-property charts 
of combustible mixtures, which permit of calculating 
accurately the amount of heat energy released wher. 
any given amount of the mixture has been burned, pro- 
vided the composition of the mixture is known. By 
comparing this heat energy with that indicated by 
the pressure rise obtained from the pressure-time dia- 
gram, the heat loss up to any point of the combus- 
tion period can be readily calculated. This work was 
reported upon in a paper by Lloyd Withrow and Walter 
Cornelius of G. M. Research Laboratories Division. 
Use was made of the charts of thermodynamic prop- 
erties of combustible mixtures prepared by R. L. 
Hershey, J. E. Eberhardt and H. C. Hottel of Mas- 
sachusetts Institute of Technology. 

Tests were made with three iso-octane-air and two 
benzene-air mixtures, the mixture ratios of the former 
being 15.0, 13.7 and 13.4, and those of the latter, 11.7 
and 11.2, respectively. Thermodynamic analyses of the 
pressures observed in these explosions indicated that 
about 19 per cent of the heat liberated during the 
entire combustion period is not accounted for by pres- 
sure at the end of flame propagation. Since these losses 
occur near the beginning of the expansion stroke, they 
represent appreciable reductions in engine power and 
efficiency. In four of the tests the engine was operated 
with a compression ratio of 4.8, with which it was 
found possible to obtain an m.e.p. of 100 lb. per sq. in. 
and a thermal efficiency of 22 per cent. If it were 
possible to completely eliminate these losses (said the 
authors) the m.e.p. would jump to 120 lb. per sq. in 
and the thermal efficiency to approximately 27 per cent. 

The two curves in the graph reproduced herewith 
show respectively the rates of combustion, in per cent 
of the total charge per degree of crankshaft rotation, 
as calculated from flame-picture and pressure data and 
as calculated from thermodynamic charts on the as- 
sumption that no heat is lost. 
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In taking samples of the combustible mixture, the 
quartz window was replaced with a steel plate which 
provided eight different openings for the Cox elec- . 
trical sampling valve. An additional position for 
sampling was provided by the tapped hole for the bal- 
anced-diaphragm indicator. The ignition system was 
fitted with an auxiliary breaker which opened the igni- 
tion circuit during one explosion in six. During this 
period the electrical circuit which controlled the opera- 
tion of the sampling valve was closed. Thus, samples 
were removed from every sixth unburned charge which 
entered the engine. 

It was observed that before top dead center was 
reached, the unburned charge was stratified to a con- 
siderable degree. When samples were taken at 60 deg. 
or later after top dead center, approximately the same 
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Curves showing the rate of combustion in per cent 
of the total charge per degree of crankshaft rotation 


values were obtained for the concentrations of un- 
scavenged gas at each of the sampling positions. The 
average of the residual-gas concentrations found at 
the nine different sampling points was approximately 
10 per cent by weight. 

The following example illustrates the method em- 
ployed in calculating the heat of combustion of the 
base quantity of charge (one pound of air plus the 
admixed fuel for the selected mixture ratio). The fuel 
here considered is iso-octane having a heat value of 
19,270 B.t.u. per lb.; the air/fuel ratio is 15, and the 
fuel consumption 6.85 x 10° lb. per cycle. The pro- 
portion of unscavenged gas in the mixture is 10 per 
cent by weight. At the time of ignition the combus- 
tion chamber volume is 8.19 cu. in. = 4.74 « 10° cu. ft. 


; 1 
Base: quantity of charge = 1 + —— = 1.0667 |b. 
3) 
1+ 15 . le 
r ag X 6:85 X 10-5 = 1.218 X 107 


Volume occupied by base quantity of charge = 


Weight of charge per cycle, 


Base quantity of charge 


——  X Ignition-point volume in cu {t. = 
Weight of charge per cycle ' ” 








X 4.74 X 1073 = 4.14 cu. ft. 
1.218 X 10- a 
Heat of combustion of base quantity of charge, 
0.0667 X 19,270 X 0.90 = 1157 B.T.U. 


This is a part of the computations required in de- 
termining the mass-burned increments by means of 
energy-balance and volume-balance chart procedures. 
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Testing Oils 
in Small Engines 


_.. have been for a long time a number of stand- 
ard tests for engine oil, bearing on the gravity, 
flash point, fire point, carbon residue, viscosity, vis- 
cosity index, neutralization number, and color, but 
most of these specifications have little relation to the 
value of an oil as a lubricant for a given engine. With 
increase in engine speed and specific output, the lubri- 
cation requirements of automotive engines have become 
more severe, and other properties than those listed 
above have become recognized as determining the 
quality of an oil as an engine lubricant. These prop- 
erties and methods for their determination were dis- 
cussed in a paper by A. O. Willey and C. F. Prutton, 
consultants of Lubri-Zol Corporation, Cleveland, Ohio. 
These new characteristics of engine oils were iisted 
as follows: Oxidation, corrosion, film strength, wear 
rate, oiliness, demulsibility, detergency, ring sticking, 
and varnish formation. The last three of these, par- 
ticularly, have become increasingly important in re- 
cent years. 

Testing machines and test procedures have been 
evolved for most of these properties, but there are as 
vet no satisfactory laboratory test methods for deter- 
gency, ring sticking, and varnish formation. Service 
tests would be the most conclusive, but the equipment, 
personnel and time required render that method pro- 
hibitive.-: The use of full-scale engines in laboratory 
tests is equally impractical as an aid in developing an 
improved product for a given service, and the authors, 
therefore, decided to use so-called prototype or small- 
scale engines which are operated under accurately con- 
trolled conditions to simulate the service conditions 
which it is desired to meet. A single-cylinder engine 
of 25% in. bore and 2% in. stroke, rated 21% hp. at 
1800 r.p.m., is used, and is loaded with a calibrated 
fan. The engine is liquid-cooled, and provisions are 
made for keeping the outlet temperature constant 
within =- 2 deg. Fahr. 

Other operating conditions also are subject to close 
control. The speed of the engine is held within limits 
of + 5 r.p.m. by a throttle governor, the mixture ratio 
is adjusted with the aid of an exhaust analyzer, and 
crankcase oil is heated by an electric strip heater, the 
temperature being controlled by a thermostat. 

If an oil is being studied with a view to its use in an 
engine in which the pistons attain high temperatures, 
as in aircraft, Diesel or heavy-duty gasoline-engine 
service, the conditions under which the engine is op 
erated are as follows: 

Engine output 3, Full Load 
Speed 1600 r.p.m. 
Air fuel ratio 12.7 to 1 
Coolant temperature 345 deg. Fahr. 
Oil sump temperature 225 deg. Fahr. 

At the beginning of each test, the engine is com- 
pletely taken apart and thoroughly cleaned. The cyl- 
inder bore is checked for wear, and a new piston-and- 
ring assembly is installed, new alloy-type bearings are 
inserted in the connecting-rod big ends, and the en- 
gine is built up with new gaskets throughout. A 
weighed quantity of the oil to be tested is put in the 
crankcase and is known to the operator by a code num- 
ber only. Readings of all control items are taken at one- 
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One of the test engines described in paper by 
Willey and Prutton 


hour intervals, and adjustments for speed, air/fuel 
ratio, and coolant and oil temperatures are made 
whenever necessary. In the high-temperature pro- 
cedure the engine is stopped at 30-hour intervals, and 
inspections are made which cover the following items: 
Piston discoloration, ring sticking, ring-surface con- 
dition, deposit behind rings, oil-ring filling, under-head 
deposit, and bearing condition. The authors say that 
these items, when properly correlated with field ser- 
vice results, can be used to predict detergency, cxida- 
tion and ring-sticking tendencies. The loss in weight 
of the bearing linings is unquestionably a measure of 
bearing corrosion under conditions existing in a crank- 
case, such as mechanical rubbing, journal pressures. 
and presence of oxidized oil and blow-by gases. 

Another procedure is used for determining the ten- 
dency of the oil to form varnish or lacquer deposits. 
The jacket temperature is maintained at 170 deg. and 
the oil-sump temperature at 280 deg. Fahr., while in- 
spections are made at 25-hour intervals. Owing to 
the manner in which varnish forms in an engine, it 
was found more satisfactory to rate oils in terms of 
hours of engine operation required to show an ap- 
preciable amount of varnish, than in terms of the 
quantity deposited in a given time. 


OU and Fuel for 
Heavy Duty Engines 


M. LARSON, chief consulting engineer, Sinclair 

@ Refining Company, in his contribution to the 
symposium on lubrication problems of heavy-duty en- 
gines pointed out that with the passing of the Model T 
Ford, special compounded oils disappeared from the 
market, but in 1937 the trend toward high-output air- 
craft and solid-injection Diesel engines again called 
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for better lubricants than the straight petroleum prod- 
ucts which had been used up to that time. Special com- 
pounded lubricating oils were developed for the Wright 
aircraft and the Caterpillar tractor-type Diesel engines. 
Later it was found that the engines of Chevrolet 112- 
ton trucks in a fleet hauling loads of 14,000 lb. between 
Chicago and Pittsburgh, as well as the GMC 71 Diesei 
engine had abnormal requirements with respect to 
lubricating oil, owing to high crankcase operating 
temperatures. 

Mr. Larson said that at one time it looked as though 
it would be necessary to produce a special Caterpillar 
oil, a Wright aircraft oil, a Hercules Diesel oil, and a 
heavy-duty truck oil. However, the problem of a lubri- 
cant suitable for all heavy-duty conditions must be one 
that has general underlying laws, and extensive tests 
are being run on the Caterpillar single-cylinder en- 
gine, the Caterpillar four-cylinder Diesel engine (hot- 
box test), the six-cylinder Chevrolet engine, the CUE 
single-cylinder aircraft engine, and occasionally on 
the Wright Cyclone engine, to discover these laws. In 
making these tests it is necessary to closely control 
the oi] consumption, in order to get duplication in ring- 
sticking and lacquer-control test runs, as high con- 
sumption can easily reverse the rating of two oils of 
different crude or V.I. relationships. 

The two basic chemical changes in lubricating oils 
which cause the engine deposits are thermal coking 
(from which relief is obtained by the use of deter- 
gents), and oxidation, which is prevented more or less 
by anti-oxidants. Detergency is the property of an 
oil which assists in removing or preventing the ac- 
cumulation of dirt on the engine parts. The major 
function of detergents in crankcase oil is to prevent 
ring sticking. The need for such detergents is closely 
related to the coking temperature of the oil in the top 
ring groove. If this temperature exceeds 350 deg. 
Fahr., a detergent is needed, and the higher the tem- 
perature at this point, the more detergent should be 
supplied. 

Anti-oxidants retard the deterioration of the crank- 
case oil itself and prevent the formation of products 
injurious to the bearings and other metals present in 
the engine. Many metals present in the engine tend 
to promote oxidation of the oil by catalytic action, and 
the anti-oxidant must be a poison for these catalysts. 
Anti-oxidants do not prevent oxidation of the oil com- 
pletely; they reduce it temporarily to a large extent, 
but they are used up or become exhausted, and oxida- 
tion then proceeds at the normal rate. Varnish is the 
result of oxidation of crankcase oil when exposed to 
relatively high temperatures. The critical tempera- 
tures at which oxidation begins are 170-190 deg. Fahr. 
for Diesel engines, and 220-240 deg. Fahr., for gaso- 
line engines. Top-ring temperatures (which deter- 
mine the need for a detergent) and sump temperatures 
(which determine the need for an anti-oxidant) are 
given for a number of engines in the following table: 


Top-Ring Temp. Sump Temp. 


Deg. Fahr Deg. Fahr. 
Caterpillar single cylinder ......... 550 130 
De ee I oo isa carta dcarare erecainmarasdis 450 230 
ae | i 450 2410 
Be a i a a 420 280 
AN Re IN COR Sevier iaics vasa, acbiecetare a miorecavererets 350 209 


It appears that for the same top-ring-groove tem- 
perature the high-speed Diesel needs less detergent 
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than the gasoline engine, and that for the same sump 
temperature the gasoline engine needs less anti- 
oxidant addition than the Diesel. This may be due to 
the higher oxygent concentration in the blow-by of the 
Diesel engine. 

Metallic-soap detergents generally lower the oxida- 
tion resistance of mineral oil, so that more anti-oxi- 
dant is needed to counteract them Also, for the same 
crude and refinery treatment, SAE 30 oils are less 
readily oxidized than the 10 and 20 oils. Varnish and 
lacquer formation in engines is increased when 
catalytic metals are present in the crankcase oil. Iron 
has a much greater catalytic effect than either cop- 
per-lead or cadmium-silver, and the effect is least with 
babbitt. In running Underwood oxidation tests it is 
found that the addition of 0.1 iron in the form of iron 
naphthenate increases the gain in viscosity and cor- 
rosiveness and of sludge and asphaltenes. Of the sev- 
eral iaboratory tests for oxidation, the Underwood 
oxidation test without and with 0.1 iron as iron naph- 
thenate was found to correlate best with engine-ser- 
vice, where the engine operates at high temperatures. 

To show the effect of dirt (that is, lacquer on pis- 
tons and valves and sludge in the crankcase oil) on 
engine output and fuel consumption, the author in- 
cluded hp. and consumption curves for a 1939 pas- 
senger-car engine taken with the engine clean and 
dirty, respectively. With the engine clean it appeared 
to give a maximum of about 58 hp. at 3200 r.p.m., while 
when dirty it gave a maximum of barely 44 at 2500 
r.p.m., and the minimum specific fuel consumption in- 
creased from 0.74 lb. per hp.-hr. at 2750 r.p.m. to 
about 0.94 lb. per hp.-hr. at 2500 r.p.m. 

As an index of the efforts now being put into the 
search for valuable addition agents for fuels and 
lubricants, the author stated that during 1939 more 
than 200 patents for such addition agents were issued. 


Continuous Measurement 
of Piston Temperatures 
De the development—by General Motors Cor- 
poration—of high-output two-cycle Diesel en- 
gines, it became quite important to measure the 
temperature of the pistons, so that the operating con- 
ditions might be controlled and the causes of ring 
sticking and carbon formation better understood. Some 
five years ago, G.M. undertook the development of a 
suitable method for the continuous measurement of 
these temperatures, and the resulting instrument was 
described in a paper by A. F. Underwood and A. A. 
Catlin. 

The potentiometer method of reading temperatures 
is made use of. An iron-constantan junction, located 
at the point where the temperature is to be read, pro- 
duces a voltage which depends on its temperature. The 
wires are led to a potentiometer which, in effect, is a 
wheatstone bridge. By means of the adjustable slide 
wire in the potentiometer box, the voltage of a stand- 
ard cell is balanced against the junction voltage until 
a galvanometer in the circuit shows that no current 
is flowing. When this adjustment has been made, 
the resistance of the circuit has no influence. The 
slide wire is calibrated in deg. Fahr. to correspond 
to the correct temperature of the iron-constantan 
junction. 
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If intermittent contacts are made, a more sensitive 
galvanometer may be required. The regular galvanom- 
eter supplied with the commercial potentiometer se- 
lected for use was replaced by a standard light-beam 
galvanometer. A multiple switch completed the in- 
strumentation and made possible continuous measure- 
ment of one, or intermittent measurement of several 
temperatures. 

The general methods of installing thermocouples in 
both the aluminum and cast iron Diesel engine pistons 
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Fig. 1—Methods used to install thermocouples in both 
aluminum and cast iron Diesel engine pistons 


are shown in Fig. 1. Lead wires from the thermo- 
couples must be secured tautly to the piston to prevent 
fatigue failure. They must also be well insulated. 
Double “spaghetti” covering proved quite satisfactory, 
but it chars readily at elevated temperatures. Installa- 
tion of the thermocouples proved the most troublesome 
part of the undertaking. 

The contactor shown in Fig. 2 was used to complete 
the electrical circuit. One pair of contact points were 
mounted in a bakelite block securely fastened to the 
lower edge of the piston skirt below the piston boss. 
A second pair of points were likewise mounted in a 
bakelite block mounted on a bracket attached rigidly 
to the cylinder liner. This second pair of points were 
spring-loaded in the vertical direction and the poten- 
tiometer lead wires were connected to them through 
the springs. Thus the thermocouple circuit is closed 
at the bottom of each stroke. 

During tests on the stability of lubricating oil, the 
need for continuous measurement and control of the 
piston temperature became evident, and the develop- 
ment of a suitable apparatus was started. It was de- 
cided that it should be able to operate at least up to 
3500 r.p.m. and that it should have a life of not less 
than 10,000 miles, so that a thorough test could be 
made of an engine without disturbing it for repairs. 
It was soon discovered that the end-on contacts of 
Fig. 1 did not make good electrical connections, and 
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an investigation of various contact materials showed 
that pure silver was most satisfactory from an elec- 
trical viewpoint. 

For slow speeds, as met with in Diesels and moder- 
ate-speed gasoline engines, the end-on contacts of pure 
silver are satisfactory, these contacts being soldered 
to the steel of the breaker arm and screw. For speeds 
up to 3500 or 4000 r.p.m. the duration of contact was 
found to be far too short, and sliding contacts were 
substituted for the end-on contacts, with which a rela- 
tively long contact could be obtained with compara- 
tively little deflection of the component parts. 

After these preliminaries it was decided to develop 
an instrument that would run for 10,000 miles without 
attention. The porcelain cement for the thermocouple 
leads had to be eliminated, as it had been found that 
this spalled off in minute particles which had an abra- 
sive effect. The final design is shown in Fig. 3. Since 
no cement without a mineral filler could be found that ° 
would withstand the high temperatures of the piston 
skirt, the thermocouple wires had to be supported by 
some other part where ordinary gasket cement could 
be used. By the use of “wishbone” supports made of 
spring wire and snapped into place, the thermocouple 
wires are led away from the hot piston head. They 
are wound around the steel wire, lashed with fishline, 
and cemented together with a gasket cement such as 
“gasoila.” The “wishbone” can also be made of tubing 
and the thermocouple wires led down the cénter. To 
fill the core with cement, a vacuum is applied to one 
end of the tube. Elkonium No. 1, a silver alloy fur- 
nished by P. R. Mallory Co., was found to be suitable 
for the contacts. The steel springs are made to have 
a deflection of 0.010 in. with an 8 to 10-o0z. pull at the 
center of the sliding surface. For speeds up to 4000 
r.p.m. a contact angle of 70 to 80 deg. of crankshaft 
rotation is used. With a 354-in. stroke, this is equiva- 
lent to a sliding contact of about %, in. on the silver 
strip. A production engine fitted with this device has 
been run 25,000 miles at 60 m.p.h. on a dynamometer 
without attention or adjustments. 

For laboratory work, a rather sensitive galvanom- 
eter is desirable, while for ordinary automotive work 
the galvanometer which comes with the commercial 
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Fig. 2—Contactor used to complete the electrical 
circuit 
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Fig. 3—-Final design arrived at after experimentation 


potentiometer is sufficiently accurate. Galvanometers 
of the latter type are required for road work, because 
they alone will withstand the vibration. 

To determine whether the temperature readings are 
influenced by the contacts, the wiring of the circuit 
was changed, the iron wire being carried from the 
potentiometer through both contacts and to a beaker 
outside the engine in which water was maintained at 
the boiling temperature by a gas flame. The con- 
stantan wire was run only from the beaker to the 
potentiometer. It was then only necessary to run 
through the speed range and compare the potentiom- 
eter readings with the temperature of boiling water. 
This test proved that the readings are not influenced 
by the contacts. , 

Fastening all of the iron wires to one contact so 
as to obtain a common wire for all thermocouples was 
found to introduce errors in the readings up to 25 deg. 
Fahr. Under these conditions’ the several thermo- 
couples are in parallel and the true temperature is not 
indicated. By insulating the junctions, correct read- 
ings can be obtained, but care must be taken that an- 
other error is not introduced by reducing the heat 
flow. 

Considerable data on piston temperatures obtained 
with the instrument described were given in the paper. 
An 8 by 19-in. two-cycle Diesel engine, operating at 
105 lb. per sq. in. i.m.e.p. at 750 r.p.m., showed piston 





temperatures which with cast iron pistons decreased 
from 650 deg. at the center of the crown to 530 deg. 
near the edge of the crown, to 330 deg. at the top of 
the ring belt, to 260 deg. at the bottom of the ring 
belt, while with aluminum-alloy pistons the tempera- 
ture decreased from 560 deg. at the center of the 
crown to 540 deg. near the edge of the crown, to 535 
deg. at the top of the ring belt, to 280 deg. at the bot- 
tom of the ring belt. 

Under the same operating conditions the piston tem- 
perature dropped rapidly with the supply of cooling 
oil to the piston up to 1 gal. per minute, moderately 
up to 2 gals. per minute, and comparatively little for 
a further increase in the rate of oil supply to 5 gals. 
per minute. An increase in the outlet temperature 
of the engine coolant from 120 to 180 deg. Fahr. 
resulted in an increase in the maximum piston tem- 
perature of about 30 deg. with both cast iron and 
aluminum pistons. There is practically a straight-line 
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relation between the i.m.e.p. and the maximum piston 
temperature, which with cast-iron pistons (at 750 
r.p.m.) increased from 380 deg. Fahr. to 47.5 lb. per 
sq. in. i.m.e.p. to 650 deg. at 107 lb and for aluminum 
pistons from 370 to 555 deg. The piston temperature 
also increases with the torque load, as a rule, but, as 
shown by Fig. 4, at high speeds there may actually be 
a drop in this temperature for an increase from three- 
fourths to full load. 


Disadvantages of Alternate Motor Fuels 


In a communication to The Automobile Engineer, 
John Walton of Lever Brothers and Unilever draws 
attention to the disadvantages connected with the use 
of producer gas in motor vehicles, which, he says, are 
generally neglected in discussing so-called alternative 
fuels. 

An outstanding statement is that producer gas is 
very much cheaper than gasoline, but this is seldom 
qualified by the statement that it is a poor alternative 
in the matter of power output, or that power for power 
it is not very much cheaper. In the majority of appli- 
cations there is such a reduction in the legal per- 
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mitted speed as to seriously interfere with vehicle traf- 
fic output, with a consequent loss of révenue to the 
operator. 

Assuming one of these producer plants to weigh in 
the neighborhood of half a ton, there is either over- 
loading or a reduction in payload to this amount, and 
the reduction in payload and consequent revenue may 
amount to as much as £250 per annum. 

Whatever additional time is required to start up 
and close down this plant has to be paid for, and this 
item for a year’s working can amount to quite a con- 
siderable sum. 
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BUSINESS IN BRIEF 


Our own view of automotive production and sales: 


authoritative interpretation of general conditions 





Pp RODUCTION 
of motor cars and 
trucks continued 
ata high rate 
through the first 
two weeks of June, 
although the latter 
half of the month 
was expected to 
show a slight de- 
cline in manufac- 
turing operations 
as some companies 
prepared to taper 
off their output of 
1940 models. 
Nevertheless, if the 
trend that has 
characterized the 





attributed to the 
intensification of 
the war in Europe. 
Registration re- 
ports from 107 
metropolitan cen- 
ters for the first 
26 days of May 
by R. L. Polk 
& Co. showed a 7 
per cent decline in 
retail passenger 
car deliveries com- 
pared to April. 
This is hardly 
more than seasonal. 
However, in the 
New England area 
there was a drop 


DEC JAN” FEB” MAR APR MAY JUNE 


first five months Weekly indexes of automotive general business of 37 per cent. 
of 1940 continues, charted Sales for the 
June output may month’s final 10- 
even pass the 370,- day period made a 
000 mark. Last marked comeback 
year June produc- Current Output after a slump in 
tion outstripped 


May with a total 
of 324,235 vehicles 
and the current 
year is running 25 
per cent ahead of 1939 on a production basis. 

For the week ending June 8, the industry’s output 
was estimated at 92,000 units. General Motors con- 
tributed 42,000 units to this total, while Chrysler ac- 
counted for 18,500 and Ford turned out approximately 
the same total. Studebaker led the independents, fol- 
lowed by Packard, Nash, Hudson, Willys and Graham. 
The week ending June 15 was expected to show a 
slight drop but still remain over the 90,000 mark. 
Army mechanization orders have helped offset loss of 
export markets for the truck manufacturers. 

May production was estimated at 404,700 units by 
the Automobile Manufacturers Association, bringing 
the total output for the first five months of the year 
to 2,168,178 vehicles. This has been exceeded by only 
two years in the industry’s history, 1929 and 1937, 
which rank one-two as the peak production years. 

Early reports on May sales failed to reveal any 
substantial drop in domestic deliveries that could be 


11923 average — 100; 2 Prepared by Administrative and Re- 
search Corp. New York. 1926 = 100; * Estimated at the De- 
troit office of AUTOMOTIVE INDUSTRIES. 
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Well Over 1939 


the middle 10-day 
period which coin- 
cided with Ger- 
many’s invasion of 
the Low Countries. 

General Motors domestic deliveries for May totaled 
165,820 units, 9.7 per cent below the April retail sales 
but 28.5 per cent above those for May, 1939. The 
latter compared with a gain of 26 per cent for the first 
four months of 1940 over the similar 1939 period. 
Oldsmobile paced the GM divisions with a 60 per cent 
gain in May sales over the previous year. Buick sur- 
passed its own record for a model year by producing 
its 250,117th 1940 model car and is headed for a year’s 
output in excess of 280,000 vehicles. 

Other manufacturers also reported encouraging May 
sales figures. Ford retail deliveries were considered 
satisfactory compared to April. DeSoto set an all-time 
high for a single week’s sales in the period ending 
June 1. 

AUTOMOTIVE MANUFACTURING ACTIVITY, 
as indicated by the unadjusted index curve in the above 
chart, continued its downward trend, passing through 
the points 242 and 239 for the weeks ended May 25 
and June 1. The adjusted index continued down, touch- 
ing 151 and 247 for weeks ended May 4 and 11. 
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CHRYSLER CORP. OPENS TWO NEW LABORATORIES 
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On June 6, Chrysler Corp. cele- 
brated its 15th anniversary by opening 
two new engineering and_ research 
buiidings at Highland Park, Mich. In 
these new buildings are 94 laboratories. 
offices and test rooms with an average 
day finding 1500 research tests and 
projects in progress. Since 1924 Chrys- 
ler’s engineering and research facilities 
have grown from a three room labor- 
atory in a small wooden building, 
into a four story building, and success- 
fully up through two more floors that 
were added to it. More new buildings 
are already planned. 


These photographs show a portion 
ot the equipment and a few of the 
many departments in the laboratory, 
1—Brake dynamometer room; 2— 
Rear axle dynamometer room; 3— 
This room holds dozens of ingenious 
devices for routine and special me- 
chanical tests; 4—Stress distribution 
stud‘ed with plastic models and polar- 
ized light; 5—Four-dimens’onal studies 
of vibration made possible by the ca- 
thode tube; 6—Temperatures to minus 
45 degrees are possible in this “cold 
room”; 7—A part of the wind tunnel 
and aerodynamics laboratory; 8—Test- 
ing a Diesel engine on a multi-cylinder 
dynamometer; 9—X-rays of metal re- 
veal results of heat treatment and 

various stresses. 
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NEWS OF THME INDUSTRY 


Industry’s Leaders Active As 
Defense Program Crystallizes 


Automotive Plant Capacity and Flexibility 
Important to High - speed Mobilization 
By L. W. Moffett 


With William S. Knudsen relieved at 
his request of his position as president 
of General Motors Corp., he has plunged 
into his new duties at Washington as 
a member of the Presidentially - ap- 
pointed seven-member National Defense 
Advisory Commission, assigned to a 
leading role in mobilizing industry for 
M-day. To Mr. Knudsen has been given 
the big job of directing production of 
the entire gamut of finished military 
requirements running in the billions of 
dollars in value. Additionally, he has 
taken over from secretary of the trea- 


sury Henry Morgenthau, Jr., the task 
of coordinating the machine tool and 
the aircraft industries with which he 
has a particularly intimate acquain- 
tunce growing out of his wide experi- 
ence as an eminent motor executive. 
Moreover Mr. Knudsen will play an 
important part in advising on the pur- 
chases of aircraft and other military 
supplies for the United States and the 
allied governments. 

Coordination of these purchases now 


is under the direction of Donald M. 
Nelson, executive vice-president of 


The Brass-Hat Rack 





““When we get a little farther along I'll show you where 
I got the idea for our 1941 model!” 
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Sears, Roebuck & Co., recently ap- 
pointed by President Roosevelt as di- 
rector of procurement, Treasury De- 
partment, succeeding Capt. Harry E. 
Collins, who resigned to become man- 
ager of the export department of the 
Bell Aircraft Corp., Buffalo. Mr. Nel- 
son’s position also carries with it the 
chairmanship of an informal inter- 
departmental committee coordinating 
foreign military purchases in the 
United States, reporting to the presi- 
dent through the secretary of the trea- 
sury. 

Working with Mr. Knudsen is an- 
other prominent industrialist, Edward 
R. Stettinius, Jr., chairman of the 
United States Steel Corp. who, as a 
member of the advisory commission, is 
in charge of supervision of the produc- 
tion of government military require- 
ments up to the point where they are 
to be worked into the completed prod- 
ucts—the point at which Mr. Knudsen 
takes over. Mr. Knudsen and Mr. 
Stettinius were quick to complete their 
crganizations and staffs and. have of- 
fices in the privately-owned Federal 
Reserve Board building in the nation’s 
capital. 

That the automotive industries, with 
their enormous capacity, flexibility, and 
skilled craftsmen will play a highly im- 
portant part in the vast national de- 
fense program goes without saying. 
Supervising this vast production in his 
“home” industries Mr. Knudsen is be- 
ing relied upon by the president to ex- 
ecute a vital part toward the presi- 
dent’s goal of translating national de- 
fense orders into production within six 
months rather than the 13 months 
which, the president has said, were re- 
quired during the World War. 

Selecting prominent leaders. well 
known in the automotive field, Mr. 
Knudsen has named the following as 
a part of his staff: 

Executive assistant: John D. Biggers, 
president, Libby-Owens-Ford Glass Co., 
Toledo, Ohio. Director Machine Tool 
Section: H. B. Vance, chairman of 
board, Studebaker Corp., South Bend, 
Ind. Director Aeronautical Section: 
George J. Mead, vice-chairman of the 
National Advisory Committee on Aero- 
nautics and former vice-president of 
United Aircraft Corp., Hartford, Conn. 
Assistant on Ordnance Problems: E. F. 
Johnson, former president of General 
Motors Parts Corp. 

As explained by the president, Mr. 
Knudsen will obtain from the War and 
Navy Departments schedules of their 
requirements and in order to develop 
standardization as much as _ possible, 
reduce types and specifications to a 
minimum. Orders then will be placed 


with plants best equipped to fill them. 
(Turn to page 580, please) 
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Federal Mediators Enter GM- 
CIO Contract Negotiations 


Two Provisions Concerning Aliens Are 
Pertinent to National Defense Program 


Two federal mediators, James F. 
Dewey, the Dept. of Labor veteran who 
helped settle the Chrysler strike last 
fall, and James W. FitzPatrick, entered 
the negotiations between the General 
Motors Corp. and the UAW-CIO after 
the union rejected the terms of a pro- 
posed new contract. The union re- 
quested federal intervention to prevent 
a stalemate after the International GM 
council of the union turned down the 
proposed new contract on several 
points. 

Objections to the contract cited by 
the union were the lack of a blanket 
wage increase, dissatisfaction with the 
grievance procedure set up and objec- 
tions to restrictions placed upon an im- 
yartial umpire who would rule in cer- 
tain grievance cases. However, the 
proposed contract did provide for vaca- 
tion pay equal to 2% per cent of annual 
earnings for any worker with two 
years’ seniority. This is the first such 
provision made by a large automobile 
company for hourly wage workers. A 
five-cent per hour premium for night 
work also was provided. 

Two provisions pertinent to the new 
national defense program were those 
which would bring discharge of aliens 
who cannot prove “diligent application 
for citizenship” or whose discharge is 
required for compliance with a govern- 
ment order and which would result in 
immediate discharge of any worker 
guilty of sabotage or subversive activi- 
ties. 

An attempt to forestall any collection 
of unemployment benefits such as is in- 
volved in the Chrysler compensation 
case now in litigation was seen in 
the provision that “an authorized strike 
in any bargaining unit under this 
agreement shall be considered by both 
parties as an authorized strike in all 
other bargaining units covered hereby 
in which production and employment 
are or may be curtailed thereby, and 
the corporation may suspend operations 
in such affected plants without being 
charged with a lockout.” 

The paid vacation section carried a 
proviso that this would be made in lieu 
ef a general wage increase unless there 
should be an increase in the present 
cost of living of the U. S. Bureau of 
Labor Statistics sufficient to justify 
such a demand. The union had asked 
a 10-cent-an-hour increase. 

General Motors proffered the con- 
tract for consideration on May 31 after 
four weeks of negotiations between 
the corporation’s labor relations staff, 
headed by vice-president Floyd O. Tan- 
ner and the union, led by Walter 
Reuther, director of the GM depart- 
ment. The International GM council of 
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the UAW-CIO rejected the proposed 
new contract on June 1 and advised the 
union’s 54 locals, representing 135,000 
General Motors employes, to do like- 
wise. Ten locals had done so by June 6. 
The international executive board of 
the UAW-CIO voted in Washington 
on June 3 to empower President Roy 
J. Thomas with full power to negotiate 
a new contract with General Motors. 
This would include the power to call a 
strike, but this was considered un- 
likely, as the union asked for federal 
mediation in view of the effect of labor 
difficulties on the government’s vast 
rearmament program, which requires 
the fullest cooperation of the automo- 
bile industry. 

Possibility of a strike was averted at 
the Timken-Detroit Axle Co. when a 
contract agreement was reached June 3. 








C. E. Wilson 


executive 


oa we vice president of 
General Motors Corp., has been 
appointed acting GM president for 
the duration of William S. Knud- 
sen’s absence on duties with the 
new National Defense Commission. 


Business in Brief 
Written by the Guaranty Trust Co., New 
York, Exclusively for AUTOMOTIVE INDUSTRIES 


Continuing expansion of general 
business activity is indicated. The sea- 
sonally adjusted index of The New 
York Times for the week ended May 25 
rose to 96.5 per cent of the estimated 
normal from 95.4 for the preceding 


week, as compared with 92.8 for the 
first week of April and 87.3 a year 
ago. The Journal of Commerce index, 


without 
iation, 
to 97.7 
age. as 
earlier. 

Retail trade lagged in the second 
half of May, chiefly, it appeared, be- 
cause of inclement weather; sales last 
week averaged from 2 to 5 per cent 
above those a year ago, according to 
Dun & Bradstreet estimates. Depart- 
ment store sales during the week 
ended May 25 were merely equal to 
the comparable 1939 total, according 
to the Federal Reserve compilation, 
values for the week before having 
shown a year-to-year gain of 5 per 
cent. 


adjustment for seasonal var- 
for the same period advanced 
per cent of the 1927-29 aver- 

against 95.9 a fortnight 


Production of electricity by the 
power and light industry during the 
week ended May 25 registered a mod- 
erate gain comparing favorably with 
the usual seasonal stability, and was 
11.1 per cent above the corresponding 
output last year, as against a similar 
margin of 10.0 per cent a fortnight 
earlier. 

Railway freight movement in the 
same period reached a new 1940 peak, 
with the loading of 687,490 cars, 6,833 
more than the number two weeks 
earlier and 10.2 per cent greater than 
that a year ago. 

Bank debits to other than _ inter- 
bank accounts in leading cities during 
the week ended May 29 were 25 per 
cent above the corresponding amount 
in 1939, the cumulative total for thir- 
teen weeks registering a similar gain 





of 9 per cent. 

Crude oil production during the 
week ended May 25 rose to an aver- 
age of 3,835,650 barrels daily, exceed- 


ing by 234,650 barrels the required 
output as computed by the Bureau of 


Mines; the similar excess a 
earlier was 224,450 barrels. 

Average daily output of bituminous 
coal in the same period was 1,317,000 
tons, aS compared with 1,278,000 tons 
for the week before and 1,025,000 tons 
a_year ago. 

Engineering construction 
awarded during the week 
30 were the largest reported for any 
week this year, virtually twice the 
corresponding 1939 total, according to 


fortnight 


contracts 
ended May 


Engineering News-Record. For the 
year to date, private contracts show 
a gain of 17 per cent over the 1939 


figure; but total awards, because of a 
drop in public work, are 15 per cent 
below those a year ago. 
Cotton-mill activity declined 
than seasonally in the week 
May 25. The New York 
justed index was 119.6, as 
with 121.4 a year ago. 
3usiness failures during the week 
ended May 30 dropped to 239 from 297 
in the preceding week, as against 249 


more 
ended 
Times ad- 
compared 


a year ago, according to the Dun & 
Bradstreet report. 
Professor Fisher’s index of whole- 


sale commodity prices for the final 
week of May declined further, to 83.2 
per cent of the 1926 average, as com- 
pared with 84.0 two and three weeks 
earlier. 


Excess reserves of the member 
banks of the Federal Reserve system 
declined $10,000,000 during the week 


ended May 29 from the all-time peak 

to an estimated total of $6,360,000,000. 
Business loans of the reporting mem- 
bers fell $27,000,000 to a total of $4,- 
367,000,000, or $545,000,000 more than 
the comparable amount last year. 
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V. A. Olsen, works manager of Cadil- 
lac, has been transferred to General 
Motors Corp. as general manager of 
the Detroit Transmission division. 


United Aircraft Corp. has announced 
the appointments of H. M. Horner as 
general manager of the Pratt & Whit- 
ney Aircraft division, S. A. Stewart as 
general manager of the Hamilton Stand- 
ard Propellers division, and C. J. Me- 
Carthy as general manager of the 
Vought - Sikorsky Aircraft division. 
United announces also the election of 
M. B. Brainard, president, Aetna Life 
Insurance Co., as a member of its board 
of directors. 


C. W. Simpson, vice-president and 
works manager, National Acme Co., has 
been made executive vice-president. He 
is succeeded by R. C. Kinley. B. H. 
Ayers, assistant superintendent, has 
been advanced to superintendent. 


Linde Air Products Co. announces the 
election of T. D. Cartledge and L. A. 
Bliss as vice-presidents, and of E. J. 
Hayden as vice-president, central divi- 
sion. E. B. Suydam has been appointed 
general sales manager, and P. B. Pew 
has been appointed works manager. 


C. R. Morrison has retired as vice- 
president, International Harvester Co., 
in charge of domestic and Canadian 
sales, after 42 years’ service with the 
company and one of its predecessors. 
He is succeeded by J. L. McCaffrey. 


Appointment of W. J. Langdon as 
assistant comptroller, and E. D. Selzer 
as assistant treasurer of the AC Spark 
Plug division, General Motors Corp. 


Harry Meixell, for the past four years 
manager of the Automobile Manufac- 
turers Association’s field relations de- 
partment, has resigned in order to open 
consulting offices in New York. His 
new enterprise will offer fact finding 
reporting and other services on business 
and industrial trends. 


William Creider has been made ma- 
chine tool sales manager of Climatool 
Co. and sales manager of Sheffield Gage 
Corp. For the past 12 years he has 
been general manager of Oilgear Co. 


Ray P. Whitman, executive vice- 
president and treasurer of the Bell Air- 
craft Corp., of Buffalo, was elected to 
the board of directors of the Black 
Rock Manufacturers Association at its 
annual meeting. 


Chrysler Corp. annonces the selec- 
tion of D. W. Russell, vice-president of 
the Fargo division, as president of Air- 
temp, the company’s air conditioning 
and heating division. He takes over the 
duties of Col A. C. Downey who is tak- 
ing an extended absence due to ill 
health. 
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Summary of Automotive Production Activity 


BUSES 


ment sales holding their own. 


TRUCKS 


to defense program orders. 


TRACTORS 


Output running ahead of last year. 


AUTOMOBILES 


Production generally in excellent condition. 
higher than same period last year. 


May considered very satisfactory by builders. 
good for domestic trade but exports have fallen considerably. 


should 


Outlook continues good. Rumors of equipment for mass movement of 
troops for national defense have been interesting producers. 


Replace- 


Buying continues 
Producers looking forward 


Sales continue 


Resumption of production pace slowed for Memorial 
Day holiday 


show output of approximately 


186,000 cars and trucks for the first half of June. 


MARINE ENGINES 


Production and 
although some manufacturers report indications 


sales continue at good pace, 


of early slow-down except for navy material. 


AIRCRAFT ENGINES 


Production running at high levels and 
velopment work continuing at a rapid pace. 


de- 


This summary is based on confidential information of current actual produc- 
tion rates from leading producers in each field covered. Staff members in Detroit, 
Chicago. New York and Philadelphia collect the basic information, in all cases 


from official factory sources. 


(Copyright 1940, Chilton Co., Inc.) 


Steel Commitments for ’4.1 Models 
Expected to Be Placed Early 


Automobile manufacturers are ex- 
pected to place their initial commit- 
ments for 1941 model sheets and strip 
steel with little delay and, what is 
more, steel sellers are showing as much 
competitive ardor trying to line up this 
business as ever, even though price 
does not play its usually all-overshadow- 
ing role at this time. Steel producers 
are turning out steel in primary and 
semi-finished forms at a steadily quick- 
ening pace, the rate of ingot operations 
being estimated by the American Iron 
& Steel Institute at 84.6 per cent of 
capacity, but orders from automobile 
manufacturers are needed to keep con- 
tinuous sheet mills operating at a 
profitable rate in midsummer. It is 
true that somewhat more steel in 
finished form is being shipped to the 
Allies, but the bulk of their buying 
continues to consist of semi-finished 
material to be rolled to ultimate shape 
and annealed abroad. Italy’s entrance 
into the war has and could not have 
had any effect on the steel market, 
save that it shut off Italy from Amer- 
ican supplies of steel scrap, on which 
that country had heretofore depended 
to a considerable extent for its ferrous 
raw material. With Japan remaining 
the only important buyer of scrap iron 
from this country, adequate supplies 
for American steel mills are more cer- 
tain, and this lessens danger of exces- 
sive price advances at a time of peak 
home demand. Brisk demand for both 
hot and cold rolled carbon as well as 
for alloy steel bars is reported. Many 


Italy’s Entrance Into the War 
Not Expected to Affect Market 


parts makers are anticipating their 
steel requirements as much as possible, 
by way of self-protection. Manufactur- 
ers’ wire is in good demand. Routine 
conditions prevail in the market for 
bolts and nuts. Sooner or later, if 
present Administration policies remain 
unchanged, priority regulations will 
have to be expected, and steel buyers 
are disposed to take time by the fore- 
lock as much as possible at this stage 
of developments. This accounts for 
much of the buying in recent weeks. 

New threats to the safe transporta- 
tion of tin through Italy’s entrance into 
the war caused an advance of 6 Pounds 
Sterling per ton on the London Metal 
Exchange on June 11. The market 
here rose from 55% cents per pound 
for spot Straits tin to 56% cents or 
$28 a ton. 

In the copper market, Italy’s entry 
into the war, although bringing the 
suspension of orders that had been 
placed by that country, had a negligi- 
ble effect, the price of spot electrolytic 
remaining at 11% cents a pound. The 
American Bureau of Metal Statistics 
announced that copper consumption in 
automobiles had increased in 1939 to 
85,000 short tons, compared with 55,000 
tons in the preceding year, this figure 
did not include copper used in elec- 
trical fittings and wiring. The Bureau 
pointed out that in 1939 the average 
weight of copper in automobile radia- 
tors was a little more in pounds per 
unit than in the preceding year.— 
W. C. H. 
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Greeting 


With a friendly 
smile and a hearty 
handshake, Presi- 
dent Roosevelt 
greets William S. 
Knudsen, president 
of General Motors 
Corp., as the latter 
arrived at the 
White House for 
the first meeting of 
the new National 
Defense Commis- 
sion. Mr. Knudsen, 
granted a leave of 
absence from his 
duties with GM, 
was placed in 
charge of indus- 
trial production for 
the defense _ pro- 
gram. 


Acme 


Industry’s Leaders Active in Defense 


(Continued from page 577) 


Selection of these plants will be a sim- 
ple matter except in cases where there 
are the inevitable bottlenecks. Plants, 
their equipment, location and conver- 
tibility all are carefully tabulated in 
enormous, closely guarded key files in 
the office of the assistant secretary of 
war. After orders are placed, Presi- 
dent Roosevelt said, it will next be the 
duty of Mr. Knudsen to schedule them 
se that materials will be produced, 
processed and delivered in the speediest 
time possible. Shipments will be un- 
der the supervision of chairman Ralph 
Budd of the Chicago, Burlington & 
Quincy Railroad, who as a member of 
the transportation division of.the ad- 
visory commission will direct the move- 
ment. of military supplies by all forms 
of transportation. Predicting that there 
would be no difficulty in getting deliver- 
ies, the president said that Mr. Budd 
will work with J. J. Pelley, president 
of the Association of American Rail- 
roads and heads of other transport 
agencies. 

There is as yet no set program de- 
tailing national defense. requirements 
which the automotive industries will be 
called upon to produce. Nevertheless 
already educational orders for some 
items have been placed, including one 
given to a prominent automobile manu- 
facturer for the production of fuses, 
forgings and machining for 75 mm. 
shells. The War Department and the 
Navy Department well know, however, 
from tabulations made through their 
mobilization survey what transitions 
from normal to war products can be 
most conveniently and expeditiously 
made. To indicate a few, automobile 
body builders, the survey shows, can be 
assigned to the production of airplane 
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parts; electric refrigerator plants also 
to the manufacture of airplane parts; 
automobile steering gear plants to the 
production of machine guns; auto- 
mobile engine and motor car plants to 
the production of airplane-type combat 
tank engines; automobile plants to the 
production of 75 mm. cartridge cases, 
artillery projectiles and light combat 
tanks; motor cooling equipment manu- 
factures to the production of airplane 
landing wheels and bus and trolley 
piants to the machining of high ex- 
plosive 75 mm. shells. 

The immediate and most important 
problem in which Mr. Knudsen, govern- 
ment officials and private manufac- 
turers are engaged relates to the quick 
production on a mass basis of airplane 
engines and structures. To the auto- 
mobile industry the government is turn- 


Passenger Car and 





ing to have it share prominently in 
solution of the problem. Dovetailing 
in the work is the part to be played by 
the machine tool industry which, like 
the aircraft industry, is cooperating 
closely with the government and al- 
ready has set up a national defense ad- 
visory commission to operate from 
Cleveland and also a machine tool co- 
ordinating committee headed by Mr. 
Knudsen preliminary to engaging on 
the $200,000,000 program laid before 
it by the Army and Navy Munitions 
Board. 

Plans developed under the direction 
of Secretary Morgenthau and now 
placed in charge of Mr. Knudsen as 
they affect the automotive and allied 
industries include the following: 

Mass production of standardized en- 
gines at automobile plants. 

Aircraft industry has been put under 
a licensing system which likely will be 
extended to other industries as a means 
of developing speedy mass output in 
connection with the administration’s 
50,000-airplane program. 

The machine tool program contem- 
plates a system of priorities and alloca- 
tions, giving preference in deliveries to 
domestic over foreign business, though 
every effort will be made to supply full 
requirements for Great Britain and 
France; possible expansion of working 
forces; subletting of parts and, if neces- 
sary, complete machines to plants not 
engaged on government work; substi- 
tution of simplified machines. 

Plans for aircraft production at auto- 
mobile plants have been discussed ex- 
tensively by government officials with 
prominent motor executives and Secre- 
tary Morgenthau said that they already 
have their engineering staffs at work 
looking to the development of stand- 
ardized types which can be used for 
both the United States and allied Army 
and Navy forces. Mr. Morgenthau said 
that the question had been discussed 
with such leaders as Chairman Alfred 
FP. Sloan, Jr., of General Motors Corp.. 
President Edsel Ford of the Ford Motor 
Co., President Paul G. Hoffman of the 
Studebaker Corp., President M. M. Gil- 
man of the Packard Motor Car Co., and 


Truck Production 


(U. S. and Canada) 








April 
| 1940 
| 
Passenger Cars—U. S. and Canada | 
Domestic Market—U. S....... | 351,814 
Foreign Market—U. S....... | 10,325 | 
ss ee j 13 ,487 
Total. 375.626 | 
Trucks—U. S. and Canada 
Domestic Market—U. S. 61,452 | 
Foreign Market—U. S. 9,155 
Canada.... 6,200 
ee | 76,807 | 
Total--Domestic Market—U. S.... 413,266 
Total—Foreign Market—U. S.. 19,480 | 
Total—Canada..... : | 19,687 | 
Total—Cars and Trucks—U. S. and Canada 


452,433 | 








FOUR MONTHS 
March April | Per Cent 
1940 1939 | 1940 1939 Change 
| | 
341,634 | 257,058 | 1,366,758 | 1,022,331 | +33.5 
11,288 | 16,351 | 48,956 75,246 | —34.9 
12,025 | 12,791, 50,870 47,798 | + 6.3 
364,947 | 286,200 | 1,466,584 | 1,145,375 | +28.0 
| | 
| } | 
58,650 | 50,984, 229,108 | 202,206 | +13.1 
12,048 | 12,982| 47,855 | 54,926 | —12.6 
4,587 | 4,100) = 20.835 | 15,736 | +32.5 
—_—|-— i | 
75,285 | 68,066 | 297,798 | 272,868 | + 9.2 
400,284 | 308,042 | 1,595,866 | 1,224,537 | +30.1 
23,336 | 29,333 | | 96.811 | 130,172 | —25.5 
16,612 | 16,891} 71,705 63,534 | +13.0 
440,232 | 354,266 1 ,418,243 | +24.5 


,764,382 | 1 
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President K. T. Keller of the Chrysler 
Corp. 

One or two types of airplane engines 
in each horsepower classification are 
being considered for selection as an 
initial step in breaking the “bottleneck” 
in engine output. Doctor Mead, now on 
Mr. Knudsen’s staff was originally 
chosen by Mr. Morgenthau as assistant 
to determine the types of engines to 
be standardized, is being aided in that 
capacity by Prof. Edward Story Taylor 
of the Massachusetts Institute of Tech- 
nology. Doctor Taylor is an_ in- 
ternal combustion engine expert. Fig- 
uring in the program are Rolls Royce 
engines whose license rights for manu- 
facture in the United States have been 
given to this country by the British 
government. Under licensing contracts 
signed by originators of airplane en- 
gines to be selected the government is 
permitted to assign other plants to pro- 
duction. Secretary Morgenthau has 
said that the work will provide a “fair 
return for both the originator of the 
engine and the outside builder.” 

All existing engine-building capacity 
will be utilized in the air program, it 
has been announced, thus fully engag- 
ing plants that have had little, if any 
business. It is likely too that existing 
facilities will be considerably expanded. 
As yet the program is not sufficiently 
developed to indicate what if any ex- 
pansion for airplane engine output will 
be required at automobile plants. Mr. 
Morgenthau said that in all probability 
the plans in no way will disturb regular 
production of 1941 car models. He 
stated that retooling for these models 
is now almost completed and that he 
thinks it will be in the interest of na- 
tional economy to let the automobile 
industry proceed with its retooling pro- 
gram unless something unforeseen de- 
velops. He added that he could make 
no prediction with regard to foregoing 
1942 models. Automobile executives, 
he said, in pledging complete support 
to the government, had offered readily 
to abandon any models that may be 
necessary in behalf of the national de- 
fense program. 

Mr. Morgenthau, commenting on his 
conference with Mr. Ford, who came 
to Washington at the Secretary’s re- 
quest, said that Mr. Ford stated that if 
he could find the engine or if the gov- 
ernment can find one for him he can 
produce on a mass production basis and 
would be very glad to do it for patriotic 
reasons. Previously Henry Ford had 
said that his company could produce 
1000 airplane engines a day if govern- 
ment “red tape” and interference were 
eliminated. Mr. Morgenthau revealed at 
the same time that the Allied Purchas- 
ing Mission in signing orders with Pratt 
& Whitney in the last week of May had 
completed its $1,000,000,000 airplane 
engine procurement program which was 
begun last January. 

Organizing itself for national defense 
needs, the machine tool industry has 
placed Clayton R. Burt, president of 
the Pratt & Whitney Division, Niles 
Rement Pond Co., Hartford, Conn., at 
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the head of a 15-member National De- 
fense Advisory Commission with head- 
quarters in Cleveland, and in proposing 
a Machine Tool Coordinating Commit- 
tee of eight members, including army 
and navy officials and private pro- 
ducers, it selected Mr. Knudsen as 
chairman. The industry has expressed 
confidence that under the plan it has re- 
ported there will be no difficulty in ful- 
filling national defense requirements 
for the United States, England and 
France, though already exports to other 
countries have been slightly curtailed 
and ultimately may be embargoed. 

In addition to the machine tool in- 
dustry national defense plans men- 
tioned the industry also contemplates 
a program to train young men and 
tneir elders as skilled mechanics. The 
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plan provides for training in private 
plants instead of in government schools. 
It was projected by a group of machine 
tool builders and army and navy of- 
ficials. Under the program the young 
men would be given jobs in various 
parts of a plant. The purpose would 
be to develop a broad basic training 
that would equip them to become fore- 
men and instructors. Older men would 
be trained as specialists on single oper- 
ations. 

In this connection it may be pointed 
out that coupled with studies being 
made by automobile engineering staffs 
looking to the production of airplane 
engines is the serious problem of train- 
ing additional skilled mechanics that 
would be necessary for this precision 
work. 


First Tire of American Materials 


Announced by B. F. Goodrich Co. 


Company Head Stresses Importance of 
This Step to National Defense Program 


The manufacture for the public of 
America’s first passenger car tire of 
domestic materials was announced June 
5 by J. L. Collyer, president, B. F. 
Goodrich Co. Used in the tires is 
“Ameripol,” a Goodrich developed syn- 
thetic rubber, in proportions varying 
from 50 to 100 per cent. The tires, to 
be priced approximately 30 per cent 
higher than the natural rubber prod- 
ucts, are said to give mileage far su- 
perior. ; 

Mr. Collyer stated that consumption 
of synthetic rubber in the U. S. last 
vear amounted to 1700 tons, against a 
consumption of natural rubber totaling 
592,000 tons. “These figures,” he said, 
“indicate the situation that the United 
States must deal with before we can 
breath easily should an emergency arise 
to threaten our rubber supplies.” He 
emphasized that if the industry were 
to replace with Ameripol the natural 
rubber in tire treads and side walls 


alone, it would reduce by approximate- 
ly one-half America’s consumption of 
the natural product. 

Ameripol is claimed to be-an exclu- 
sive Goodrich development and not 
similar to the new synthetic “butyl” 
recently announced by the Standard Oil 
Company of New Jersey. However, both 
synthetics are from the same petroleum 
base. 

Ameripol is entirely different from 
and in no way competitive to the B. F. 
Goodrich Company’s Koroseal which 
has been used for quite some time by 
the company for thin rubber sheeting, 
raincoats, and molded and extruded 
goods. Koroseal is not suited for tire 
application. 

Ameripol is the development of Dr. 
Waldo Semon, Goodrich chemist who 
also developed Koroseal several years 
ago. The base for Koroseal is lime- 
stone, coke and salt. The base for 

(Turn to page 589, please) 





Oil, Soap and Water 


. are shown here being compounded by Dr. W. L. Semon to 
form Ameripol, synthetic rubber which is now being used in the 


manufacture of automobile tires. 


The interested observers are 


David M. Goodrich, chairman (left), and John L. Collyer, presi- 
dent, B. F. Goodrich Co. (See news story above) 
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Standardized Steel Types Needed 
To Speed Aircraft Production 


Mass Output of Special Steels 
' Handicapped by Existing Variety 


Among the first problems to be faced 


by industry members of the newly- 
ereated National Defense Advisory 


Commission may be one concerning a 
reduction in the number of types of spe- 
cial steels in a standardization move 
designed to speed aircraft production 


and put the manufacture of wartime 
equipment on a production basis. 
Edward R. Stettinius, Jr., commis- 
sion member in charge of raw material 
production, and William S. Knudsen, 
whose job concerns the elimination of 
SYottlenecks in fabrication, have made no 
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On 26 Jobs In 4 Metals 
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the wide scope of Sundstrand Hydraulic Feed, 
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Surfaces A-A, formerly machined 
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In addition, automatic cycling 
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formal announcements, the commission 
still being in the preliminary stages of 
organization, but that the subject is 
already under discussion by other gov- 
ernment officials was indicated by an 
assertion that the mass production of 
special steel is handicapped by the 
variety of types and kinds of steel de- 
manded by various industries. 

In fact, other government agencies 
already are sponsoring a program to 
reduce the number of special steels. 
Thus far it is proceeding purely on a 
voluntary basis, the motivating force 
being the National Advisory Commit- 
tee for Aeronautics, but War and Navy 
Department experts reportedly are 
keeping developments under close scru- 
tiny. 

As an initial step the NACA, created 
some years ago for the purpose of con- 
ducting aeronautical research and con- 
fidential studies for the Army and 
Navy, has asked for the assistance of 
the Society of Automotive Engineers. 
The engineering society, promising full 
cooperation, already has started the 
ball rolling and is understood to have 
sent out some inquiries to affected com- 
panies. Also cooperating in the venture 
is the American Society for Testing 
Materials. 

The Bureau of Standards, govern- 
mental agency whose interests include 
standardization of materials, also is an 
active participant. Dr. Lyman J. 
Briggs, director of the bureau and 
chairman of the committee on materials 
of the NACA, asserted recently that 
the present lack of standardized types 
of special steel cost money, slow up pro- 
duction and increase overhead. 

Dr. Briggs, speaking before the 13th 
national conference ‘on weights and 
measures, an organization sponsored by 
the bureau, said: 

“Within the past week I attended a 
technical conference on airplane devel- 
opment in which it was pointed out that 
the mass production of steel in this 
country is seriously hampered by the 
multiplicity of types and kinds of steel 
demanded by the various industries. “I 
am convinced that this great list of spe- 
cial steels can be drastically reduced 
without impairing any important prod- 
uct, and that costs will be lessened and 
production increased thereby. Steps are 
already being taken to this end.” 

In elaboration of this statement, Dr. 
Briggs told AUTOMOTIVE INDUSTRIES 
that government representatives have 
no preconceived notions of what the 
number or types of special steels should 
be but that the job is being largely 
turned over to steel consumers. Any 
plan finally approved will be based on 
these recommendations, he said. Such 
a procedure would be strictly in accord- 
ance with the policy customarily fol- 
lowed by the bureau in requesting co- 
operation from business groups on a 
purely voluntary basis. 

“The situation today,” Dr. Briggs ex- 
plained, “is different than during nor- 
mal peace-time operations when it is 
desirable that a good deal of latitude be 
given in order to take advantage of 
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new materials that may come on the 
market. Now, however, we should con- 
centrate on the selection from the large 
number available of just which mate- 
rials will meet present requirements, 
thereby relieving the load imposed on 
manufacturers producing an enormous 
number of special steels, some of which 
require special heat treatment.” 

Two divisions of the SAE which are 
currently working on the standardiza- 
tion problem are the iron and steel di- 
vision and the aircraft materials divi- 
sion. 


Friction and 


Surface Finish 
(Continued from page 11) 


Surface Finish,” John 
ed that the effect of different mechanical 
methods of 
surface and subsurface 
metals has been studied by electron- 
diffraction and microscopic methods. 


Wulff explained that by controlled etch- | 


ing and examination it was found pos- 
sible to explore changes in successive 
layers of the prepared metals down to 
the core material. 

Results, he said, permit a classifica- 


tion of mechanical finishing according | 


to (1) speed of abrasive, (2) pressure 
on the abrasive, and (3) the motion 
of the abrasive. In this study, tem- 
peratures resulting from friction and 
deformation were found to influence 
the structure of the metal to various 
depths. Metallurgical changes induced 
by fine lapping extend to depths of 
about 2 x 10 —* in. and even flash 
temperatures are seldom over 150 deg. 
C. whereas the effects of grinding ex- 
tend to more than 4 x 10 —* in. and 
surface flash temperatures are calculat- 
ed to be above 1000 deg. C. 

As a result of deformation and tem- 
peratures the structure and properties 
of the metal in the two cases cited, as 
well as others, differ. How such differ- 
ently prepared surfaces are influenced 
by preparation previous to finishing as 
well as by applications subsequent to 
finishing also has been investigated. 
The results, according to Wulff, indicate 
the necessity of considering the history 


of any metal before rational conclu- | 
sions may be drawn regarding the im- | 
portance of any phase of its prepara- | 


tion or application. 


Practical aspects of the importance | 


of surface finish were discussed by D. 
A. Wallace, Chrysler Corp. The essen- 


tial points of Mr. Wallace’s remarks | 
on Superfinish have been presented in | 
previous issues of AUTOMOTIVE INDUS- 


TRIES. 
Alternative 
the geometrical shape of surfaces, par- 
ticularly machined metal surfaces, the 
various methods that have been pro- 
posed and used for observing such sur- 


faces, and the chief characteristics of | 


surfaces produced by various machin- 
ing operations were discussed in the 
paper “Description and Observation of 
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Wulff, Massa- | 
chusetts Institute of Technology, report- | 


surface finishing on the 
structure of 


methods of describing | 


Metal Surfaces” by Stewart Way, 
Westinghouse Research Laboratories. 
In connection with the description of 
surfaces, the necessity for an adequate 
definition of the “surface” of a piece 
was pointed out. Also, the inadequacy 
of such subjective and qualitative de- 
scriptive terms as rough, smooth and 
mirror-like finish was emphasized. 
The methods of observing surfaces 
can be classified in the same manner 
as the methods of description. The 
“Finger-nail test,” appearance, or a 
photomicrograph with oblique illumina- 
tion are qualitative methods giving an 
appreciation of the degree of roughness 
which is a function also of the judg- 


Automatic 
Turns 1000 





raw material. 


tion and finer finish. 


Sundstrand Automatic Stub Lathes are made in 
three models, have many exclusive advantages; 
can improve production on a wide variety of 
Investigate. 


turning operations. 
for complete information. 


Tool Grinders - 
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ment and feeling of the observer. Quan- 
titative measurement of roughness in- 
volving the measurement of a single 
parameter associated with roughness 
can be made by several methods. Among 
these are the application of the Solex 
micrometer of Professor Nicolau, the 
ball indenter or “theta-meter” devel- 
oped by Tornebohm, the “profilometer” 
developed by Dr. Abbott, Perthen’s elec- 
trostatic condenser and Fleming’s in- 
tegrator. Measurement of the surface 
profile in some vertical plane rather 
than a single parameter can be accom- 
plished in a variety of ways. Cutting 
and polishing a sample is a direct meth- 
(Turn to page 588, please) 


Stub Lathe 


Different Bushings 


Selected for quickest set-up and change-over, 

the Sundstrand Model 10 Automatic Stub 

Lathe illustrated has made for its purchaser at 
least 6 improvements in bushing production. It 
saves floor space, replaces two different machines. 
It provides new accuracy, saves 10% of costly 
It turns and faces outside, bores 
inside on 1000 different sizes and types of bush- 
ings, economically and quickly even in small 
lots. It works tungsten carbide tools effectively, 
providing double advantages of higher produc- 








Booklet shown above tells 
why Sundstrand Automatic 
Stub Lathes are so easily 
set up; so highly produc- 
tive, durable, and econom- 
ical. 


Write today 


Pictures, diagrams 
and specification tables 
make it easy to read quick- 
ly. Get your copy today. 
Write for Bulletin 391. 
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WITH FLEXIBLE 
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Swivel Base Types 











Vall Hanger 
Detroit 


Bail Units in Use on a 
futo Body Production Line 





Mall No. 3574-D 
34 H.P. Grinder 
Other Models 

YY, H.P.to 3H.P. 


Finishing costs go down, effici- 
eney and production are stepped 
up when Mall High - Powered 
Flexible Shaft Grinders are used 
on the assembly line. They oper- 
ate from any convenient outlet 
and eliminate the need for fre- 
quency changers and costly com- 
pressed air. The constant speed, 
aluminum frame, dust and va- 
porproof or ventilated type mo- 
tor delivers a steady flow of 
power through the flexible shaft 
to the working tool—thus plac- 
ing 2 to 3-times more power in 
the operator’s hands with mini- 






SEE OUR EXHIBIT AT THE PRO- 
DUCTION AND MACHINE TOOL 
SHOW—CLEVELAND, OHIO. 


mum weight—assuring constant speed under the toughest conditions. The 
same power unit can be used for Sanding, Grinding, Wire Brushing, Polish- 
ing and Drilling. Write TODAY for a FREE Demonstration and full infor- 
mation. 


MALL TOOL COMPANY 


7724 SOUTH CHICAGO AVENUE, CHICAGO, ILLINOIS 
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CENSORED 


An exclusive feature prepared by 
the London correspondent of Avrto- 


MOTIVE INDUsTRIES, M. W. Bourdon. 


Prior to last summer, when the 
Ministry of Agriculture asked the 
Ford Motor Co. to arrange for a 
greatly increased output of Ford- 
son tractors on Government ac- 
count, the output of these at the 
Dagenham plant, near London, was 
300 per month. This output was 
quadrupled during the nine months 
to March 31, and since the latter 
date has been still further increased 
to 2000 per month for the domestic 
market alone. 


Owing to supplies of aluminum 
for civilian purposes being greatly 
restricted, thus enforcing the use 
of steel and other heavy metals in 
bus chassis and bodywork where 
previously the light alloy was used, 
the Ministry of Transport some 
while back issued a war emergency 
regulation authorizing an increase 
of 10 ewt. (1120 lb.) in the maxi- 
mum permissible weight of buses. 


It has been found by manufac- 
turers, however, that this au- 
thorized increase is not sufficient 


and an appeal has been made for 
it to be doubled. 


Manufacturers of cars, trucks, 
buses and accessories were called 
upon at a few days notice, toward 
the end of April, to notify the 
Society of Motor Manufacturers 
and Traders what steel of various 
kinds they would require for each 
of the three-monthly periods end- 
ing Sept. 30 and Dec. 31 next and 
to state, in respect of each class of 
product, to what extent the speci- 
fied requirements would be applied 
to home civilian use. and for ex- 
port. Applications not received 
before April 30 would not be con- 
sidered, .it was stated, and no 
guarantee was given that applica- 
tions received before that date 
would be satisfied in full. 


The promise of the Government 
last autumn that there should be 
no tax on and no rationing of fuels 
for producer gas plants on trucks 
and buses has been negatived 
largely by what has been described 
as a ramp in producer fuels. Prices 
have risen with increased demand, 
entirely without justification it is 
urged. There is no shortage of 
supplies, but as much as 120s. per 
long ton is being demanded, de- 
livered in bigs, whereas six months 
ago suitable fuels were costing 
under 70s. per ton. 
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PUBLICATIONS 





Three new bulletins have been released bs 
the Bristol Co. No. 524 describes industrial 
glass stem thermometers. No. 548 describes 
a complete line of thermometer and pyro- 
meter controllers for gas, electric, and oil- 
fired furnaces, kilns and ovens, No. 555 
describes portable recording voltmeters and 
ammeters.* 


American Foundry Equipment Co. has 
just published a catalog covering its com- 
plete line of products.* 


Welding and cutting torches and outfits, 
soldering outfits, gas and air torches and 
lead burning equipment are described in a 
booklet issued by Imperial Brass Mfg. Co.* 

Joseph T. Inc., 


Ryerson & Son, has just 


published its 1940 256 page stock list. This 
buyer’s guide includes new products, new 


analyses, new sizes plus a number of charts 


and tables giving data on the company’s 
steels.* 
The International Nickel Co., Ine., has 


published a booklet ‘*The Working of S.A.E. 
Nickel Alloy Steels.’’ It covers effects of 
alloying elements, characteristics and ap- 
plications, and heat treatment. Also in- 
structions for machining, broaching, drill- 
ing, tapping, threading, etc.* 


A new Stephens-Adamson Mfg. Co. folder 
covers its line of box car loaders and pilers.* 


Bulletin S2-2 of Wheelco Instruments Co. 
deals with thermocuples, thermocouple wire, 
lead wire, insulators and protecting tubes.* 


Four new booklets on Enduro Stainless 
and Heat-Resisting Steels have been re- 
leased by Republic Steel Corp. Form ADV 
361 is general in nature and describes prop- 


erties and applications of Enduro. Form 
ADV 362 is concerned with Enduro 18-8 
and its variations. Form 363 covers types 


AA, AA* FM, S-1 and FC (straight chromi- 
um types). Form ADV 364 covers types 
HCN, NC-3, and HC (heat-resisting high 
strength types).* 


Revere Copper and Brass, Inc., has re- 
leased a handbook with tables of weights 
and data on copper, brass and bronze prod- 
ucts.* 


Schrainm, Ine., hus released a 
scribing its new Model 40 low 
portable air compressor.* 


folder de- 
capacity 


Two folders have been published by 
Leeds & Northrop Co. Form N-33 covers 
industrial temperature-measuring  instru- 
ments; form TT covers heat-treating fur- 
naces,* 


Pheoll Manufacturing Co. has released its 
1940 catalog covering its line of screws, nuts 
and bolts.* 


A folder on emergency fire trucks has 
been published by Walter Kidde & Co.* 
Moto-Scoot Manufacturing Co. has_ re- 


leased a folder illustrating and 
its 1940 line of Moto-Scoots.* 


describing 


Fansteel Metallurgical Corp. has published 
au booklet on the metal Tantalum.* 


“We Who Work at Our Industrial Jobs” 
is the title of a booklet on the social and 
economic significance of industrial progress, 
published by James F. Lincoln Are Welding 
Foundation.* 


Lehigh Safety Shoe Co., 
its 1940 cataitog which 
shoe buyers’ guide.* 


has issued 
a safety 


Inc., 
includes 


American Chemical Paint Co. has issued a 
bulletin on Cuprodine, a copper coating 
solution for use without current.* 


*Obtainable through = editorial 
ment, AUTOMOTIVE INDUSTRIES. 
Chestnut and 56th Sts., 
give date of issue 
listed. 


depart- 
Address 
Philadelphia. Please 
in which literature was 


Automotive Industries 


Production and Machine 
Tool Show Opens Soon 


Many recent developments and some 
entirely new machines are scheduled for 
airing at the Production & Machine 
Tool Show to be held in Cleveland, June 
25-29. An attendance of ten to twelve 
thousand is expected this vear. 

Exhibitors at this year’s show in- 
clude Delta Manufacturing, Milwaukee; 
Grob Brothers, Grafton; Dumore Co., 
Racine; Hamilton Manufacturing, Two 
Rivers, Wis.; Blank & Buxton, Jackson, 
Mich.; Master Tool, Cleveland; Clark 


PRODUCTION 


ww 
=) 
in 


Truc-Tractor, Battle Creek; Sunnen 
Products, St. Louis; Mall Tool, Chi- 
cago; Fulton Foundry, Cleveland; Cas- 
sels Engineering, Milwaukee; A. 
Schraders’ Sons, Brooklyn; C. C. Craley 
Co., Shillington, Pa.; Smith Power 
Transmission, Cleveland; Eastern Cut- 
ter and Salvage, Newark; Ford Motor 
Co., Dearborn; Jackson Machine Tool. 
Jackson, Mich.; Weatherhead Co., Cleve- 
land; Parker Kalon, New York; V & O 
Press, Hudson, N. Y. 

Reservation of the Cleveland public 
auditorium has already been made for 
the Production and Machine Tool Show 
in 1941. 


PARTS 





On the DoALL—Simple as 


| A—Layout, using standard stock. B—Contour sawed. 


polished). 


metal. 


All done on the 





C—Band filed (or Band 


DoAll, world’s fastest precision method to remove 


} 
| This: is only one of thousands of special or “short run” jobs that can be done on the 
| 


DoAll with sensational savings of time and material. 








firm. 


machine tool 


| ¥« DoAll replaces shaping. milling and lathe work in many plants in 30 countries. 
* Makes parts that formerly required dies or molds. 


Cuts many parts at once by stacking plate stock 


above each other and welding corners to hold them 


The quickest way to determine what this marvelous 


can do for you is to lei one of our 


factory trained men bring one right into vour plant 


and do some of your own work on it. 


CONTINENTAL MACHINES, INC. 
1323 S. Washington Ave., Minneapolis, Minn. 


’ ' 
[) Send data on the DoAll —) Send Free Handbook 
BAND SAWING : : ' 
BAND FILING NAMB. we cee cc ece rs cenccessecscceeeese : 
BAND POLISHING 
FREE New Handbook a a et be 


on Contour Machining—I58 pages 
of valuable metal working helps. 
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Ourselves & 


Government 


4 Check List 
Action Corrected to June 14 


DEPARTMENT OF JUSTICE 


Thurman 
hands-off policy respecting industries 
that for national defense purposes will 
have 
Arnold has suggested that he will seek 
court consent decrees waiving the laws 








as they pertain to national emergen- 
cies upon government certification that 
units in industry cannot perform their 
national defense role without trans- 
gressing the law. 


FEDERAL TRADE 
COMMISSION 

F.0.B. PRICE CASE—Trial examin- 
er’s report next development expected 
in the Ford case. Testimony closed in 
GM case, after respondent waived oral 
argument. Trial examiner’s report, 
commission brief and respondent’s reply 
brief all filed. 

VS. GENERAL MOTORS — Charge 
that dealers are required to handle GM 


of Federal 


W. Arnold has ordered 


to transgress antitrust laws. 


| 
| 


FOR GAGE BLOCKS | 
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parts exclusively. 
awaited. 


NATIONAL LABOR RELATIONS 
BOARD 


Board has certified CIO unions as 
sole collective bargaining agencies at 
46, and AFL unions at 10 divisions of 
General Motors plants as result of elec- 
tions. 

Board on May 29 announced that a 
collective bargaining election would be 
held within 30 days among all ware- 
house employes of the General Motors 
Sales Corp. (General Motors Parts Di- 
vision), Los Angeles, to determine 
whether or not they desire to be rep- 
resented by CIO’s International Union. 


LABOR DEPARTMENT 


The Labor Department’s wage and 
hour division has revised its former 
rules so that hereafter employers can 
maintain employment records required 
under the Fair Labor Standards act at 
a central record-keeping office on con- 
dition that the records shall be avail- 
able at the place of employment within 
72 hr. 

The new regulation was promulgated 
to meet objections raised by some em- 
ployers against the previous require- 
ment. The former order stipulated that 
where records are maintained at a cen- 
tral record-keeping office, certain ab- 
breviated records be maintained at the 
place of employment. The division said 
that the change was in line with the 
policy of Administrator Fleming to 
ease technical requirements whenever 
such a step could be taken without 
jeopardizing the rights of employes, or 
without delaying the work of wage- 
hour inspectors. 


Examiner’s report 


New Buda-Guiberson 


@ CHECK up on how much time your men may be losing 
while waiting for Johansson Blocks that are being used by | 
some one else. You'll be surprised how the minutes count up 
at the end of a week. Multiply the lost time by the men’s 
wages and it is quite possible that you will find it pays you 
to let each man have a set of the blocks he uses most often. 
Individual Johansson Blocks come as low as $3.50. | 

Most Johansson Blocks are available chrome-plated. 

Catalog No. 15, listing prices and sets, will help you figure | 
out how to cut down wasted time in the shop. Mail coupon 
today for your copy of this helpful catalog. 


COMPLETE SETS IN CASE BEGIN AT $23 


FORD MOTOR COMPANY 


JOHANSSON DIVISION Dept. A 


Please send me free copy of Catalog No. 15. 


DEARBORN, MICHIGAN 


Name 





Address__ 





State 





City 
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Diesel Plane Engine 


The Buda Co. recently announced the 
manufacture of a new light weight Die- 
sel airplane engine. It is said to be the 
first aircraft Diesel engine successfully 
to meet Civil Aeronautics Authority 
tests. 

The new engine is a 9-cylinder radial 
air-cooled engine similar in appearance 
to conventional airplane engines. It 
weighs approximately two pounds per 
horsepower. For experimental and test 
purposes, one of these engines was 
fitted into a Stinson-Reliant plane hav- 
ing a cruising speed of 140 miles per 
hour. This Guiberson aircraft engine, 
mounted on a plane, was shown on test 
flights between Washington, New York, 
Chicago, Cleveland, Dallas and various 
other points throughout the country, be- 
ing inspected by Army and Navy offi- 
cials and airline engineers. 

The Buda Co. is manufacturing this 
engine with parts that are 90 per cent 
interchangeable with similar radial type 
engines capable of operating light- 
weight Army tanks and other ground 
equipment. Over 100 of these units, 
which is virtually the same engine, have 
been ordered by the U. S. Army. 
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AUTOMOTIVE MATERIALS 
(Continued from page 555) 


per cent sulphuric acid is recommended. 

The shells next are immersed in a 
fluxing solution of zine chloride (3 oz. 
zine chloride, 7 oz. water), and trans- 
ferred to the tin bath. 


When tinning copper, bronze and 
brass shells, the temperature of the tin 
should be 500 deg. Fahr. as a maxi- 
mum, in order to avoid the formation 
of excessive amounts of alloy. The time 
of immersion should be up to two min- 
utes. 


For mild steel shells, the tin bath 
should be at 750 deg. Fahr. and immer- 
sion should be up to two minutes. 

For alloy steels containing nickel or 
manganese, the tinning is best done 
in two stages. The shell is allowed to 
soak in a, bath of tin at 750-840 deg. 
for from a half to one hour. The shell 
is then removed, wiped with asbestos 
and plunged into a second bath at 575 
deg. for a few seconds. 


After tinning the shell as above, the 
lining of white metal is poured in the 
usual way. 





The Automobile Supply Co., of St. 
Louis, believes that the time has come 
when the important parts of the run- 
ning, transmission and steering gears 
of motor carriages can be conformed to 


recognized standards. Accordingly it 
has undertaken an investigation into 
the requirements of the different classes 
of vehicles, to handle an extensive line 
of these parts. These include solid and 
pneumatic tires, wood and wire wheels, 
ball and roller bearing hubs for axles 
of various sizes, reaches, springs and 
frames complete; sprockets, chains and 
differentials; steering gears, etc. These 
are sold either separately or made up 
ready to receive the motor and body, 
and can be made of any desired wheel 
base and gage to suit requirements. 
From The Horseless Age, June 1900. 


Russell Scott 


Russell Scott, former production man- 
ager of the Packard Motor Car Co., 
died May 30 at his home in Detroit at 
the age of 55. He left the Packard 
Co. in 1937 after 30 years’ service. He 
was a past president of the Detroit 
chapter, American Foundrymen’s As- 
sociation. 


Brazilian Government 
Aids New Aircraft Firm 


A contract between the government 
of Brazil and the Aeronautical Manu- 
facturing Co. for the production of air- 
craft for the government has _ been 
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approved according to a report re- 
ceived by the Department of Commerce. 

The factory is to be constructed and 
equipped so as to produce specified 
quantities when required by the Govern- 
ment in addition to any for private 
orders accepted by the company. The 
first year capacity figure is 220,460 lb. 
cf aircraft; the figures for the second 
and third years are 308,644 and 440,- 
920 lb. respectively. The net weight is 
understood to include weights of fusel- 


age, wings, fixed installations and 
equipment, engine and reserve ma- 
terials. As a basis for construction, 


the planes to be built are to be of types 
similar to “‘Waco-Cabin E.P.C. 7” and 


ey 


Wyman-Gordon 
forgings 









vw 
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“North American N.A. 44,” which are 
cited as examples or references, in the 
proportion of two of the former to one 
oi the latter, without any obligation on 
the Government to purchase these types 
or observe tonnages and proportions as 
pertains to mixed (wood and metal) 
construction or all-metal construction. 
The company is assured that it will 
receive orders for at least $990,000 
worth of aircraft, parts and accessories 
and that it will be paid on the basis of 
15 per cent above the cost of produc- 
tion, with some exceptions. The com- 
pany will be exempted from payment of 
import duties as well as from federal, 
state and municipal or export taxes. 


are under laboratory control from raw material to finished 


product. That's why they are always guaranteed forgings. 


WYMAN-~GORDON 
GUARANTEED FORGINGS 


WORCESTER, MASS - HARVEY, ILL. : DETROIT, MICH. 


When writing to advertisers please mention Automotive Industries 


June 15. 1940 


ad 





























588 


Friction and 
Surface Finish 


(Continued from page 583) 


od but has disadvantages. Thomas 
makes a cast of the surface in gelatine 
which is later sliced with a microtome. 
Among important instruments for ob- 
taining a profile picture are those in- 
volving a moving needle drawn over 
the surface. Magnification of the mo- 
tion may be realized mechanically, 
optically or electrically. Another group 
of profile indicators are purely optical 
in nature, such as Schmaltz’s “optical 


cut” microscope and the straight edge 
shadow method by Way. 

In discussing the typical finishes pro- 
duced by various machining operations, 
Way concluded that the specification 
of a single parameter associated with 
roughness should be supplemented al- 
ways by specification of the method by 
which the finish is to be produced. 

Hans Ernst and M. Eugene Mer- 
chant, Cincinnati Milling Machine Co., 
collaborated on the paper “Surface 
Friction of Clean Metals:’ Messrs. 
Ernst and Merchant explained that the 
investigations described in their paper 
were initiated by four main observa- 
tions made during the course of studies 


Of course your cars 
will run even if you 
use an ordinary clutch 


bearing instead of this BCA Prelubricated Clutch Bearing. 


But sales aren’t built just on major performance features, 
as you know very well. Little things—even such little things 
as a chirping noisy clutech—can hurt or help a lot. 


That is why so many of this year’s sales leaders take no 
chances and pay a litthe more (a very little more) for the 
added protection which this bearing gives against the noisy 


clutch nuisance. 


BEARING COMPANY OF AMERICA 3 





June 15, 1940 


LANCASTER, PENNA. 
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BALL BEARINGS 
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of the action of metal cutting tools. 
These observations were, as follows: 
1. Machine surfaces in general are not 
exactly generated by the contours of 
the cutting or abrading element, but 
are modified by secondary irregulari- 
ties which extend in a direction perpen- 
dicular to that of the chip flow; 2. 
These secondary irregularities (which 
often constitute most of the “rough- 
ness” of a machined surface) consist 
of fragments of disturbed material that 
have escaped from the “built-up edge” 
which preceded the nose of the cutting 
tool; 3. The development of the “built- 
up edge” on a cutting tool is due to the 
friction between the flowing chip and 
the tool face; 4. The apparent magni- 
tude of the force of friction between 
chip and tool face could not be account- 
ed for by normally assumed values of 
the coefficient of friction. Experiments 
undertaken by Messrs. Ernst and Mer- 
chant studied the coefficient of static 
friction in vacuo with many combina- 
tions of metals and various surface 
treatments. The experimental equip- 
ment, procedure and mathematical an- 
alyses involved in this work were cov- 
ered in great detail in the paper. 

Other papers on the program were, 
as follows: “Boundary Lubrication” by 
G. B. Karelitz, Columbia University; 
“On the Mechanism of Boundary Lubri- 
cation” by Otto Beeck, Shell Develop- 
ment Corp.; “Thin Film Lubrication” 
by F. C. Linn, General Electric Co.; 
“Some Features of Laboratory Wear 
and Friction Testing” by R. W. Day- 
ton, Battelle Memorial Institute; and 
“How Should Engineers Describe A 
Surface?” by O. R. Schurig, General 
Electric Co. 

Mr. Dayton emphasized that the 
most essential requirement of a labora- 
tory test is that it should reproduce the 
major wear-producing features of the 
service being investigated. To do this, 
he said, it is necessary to decide whether 
the type of wear operative in service is 
abrasive, corrosive, cutting or fric- 
tional failure (seizing or galling) or 
some combination of these. Mr. Day- 
ton also stressed the point that in lab- 
oratory wear testing the effect of ap- 
parently minor factors should not be 
overlooked. Often, seemingly inconse- 
quential details of service prove to have 
an overwhelmingly important effect, he 
said. 

Virtually every speaker appearing 
before the 200 conferees presented a 
formidable list of questions. Some 
of the most interesting interrogations 


were set forth at the end of Mr. 
Schurig’s paper. These were, as fol- 
lows: 1. Have other studies shown 


that surfaces with finish marks parallel 
to motion have lower starting friction 
than surfaces with random finish 
marks?; 2. Should not a standard be 
provided for describing waviness?; 3. 
Should not description of surface take 
into account the direction of irregulari- 
ties above or below surface?; 4. What 
physical characteristics of a bearing 
surface determine its ability to carry 
loads?; 5. Is the root mean square 
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value of surface deviations an adequate 
measure of surface quality?; 6. Is 
the available contact area per unit 
nominal area a measure of surface 
quality for bearing surfaces?; 7. What 
major characteristics of a surface are 
responsible for its ability to prevent 
gas leakage in a joint under pressure?; 
8. What surface qualities are pertinent 
for the best performance of dry rub- 
bing surfaces?; and, 9. Should not 
uniformity of surface irregularities be 
considered in describing contact sur- 
faces? 


“Liberty” Tire 
(Continued from page 581) 


Ameripol is petroleum and “butadiene”’ 
which is a byproduct of petroleum pro- 
duced by cracking down the black 
petroleum mixtures to simple molecules 
and creating a gas which, in turn, pro- 
duces butadiene. Natural gas and air 
are also used to produce a milky emul- 
sion, in which soap is used. The re- 
action is said to be the synthetic rubber 
known as Ameripol and its properties 
are said to be very similar to those of 
natural rubber latex. It is treated the 
same as latex and is coagulated into a 
curd with acid from which the sheeted 
rubber is procured. 

While Goodrich officials claim that 
Ameripol is, as of this writing, an ex- 
clusive Goodrich product, with process 
patents pending in Washington, other 
manufacturers indicate that it is pos- 
sible for all of them to get into produc- 
tion of synthetic rubber from a petrole- 
um base similar to either Ameripol or 
butyl which would free America from 
her dependence upon the Orient for 
crude rubber supplies. 

Goodrich officials claim that they can 
gear up production to produce about 
10 tons of Ameripol a day by September 
and state that as the production goes 
up, the cost will go down. 

The new Goodrich synthetic rubber 
is said to differ from “buna,” the Ger- 
man synthetic rubber which is made 
from a base of coal and limestone and 
from the Russian synthetic rubber 
known as “sovprene,” the base of which 
is said to be alcohol. Ameripol is said 
also to be wholly different from “neo- 
prene,” the rather high priced synthetic 
rubber developed a number of years 
ago by the Dupont interests. It is 
claimed that neither neoprene nor Koro- 
seal would be suitable for tire applica- 
tion, whereas Ameripol is ideally suited. 

Tire manufacturers in the Akron 
area declined commenting upon the 
Goodrich development other than to 
congratulate the company upon _ its 
achievement. It is understood from re- 
liable sources, however, that all of the 
manufacturers have been working on 
synthetic rubber developments and that 
the butyl synthetic, recently developed 
by the Standard Oil of New Jersey 
would be suitable for application in 
general manufacture to replace natural 
rubber in event of supplies being shut 
off to this country by the European 
war. 
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ERFECTION of a new and radically 

different stone for superfinish work 
and high-speed honing has been an- 
nounced by the Mid-West Abrasive Co., 
Detroit. After several years of experi- 
mentation in its laboratories, the com- 
pany has produced a stone which it 
guarantees will have a uniform cutting 
surface. In a new process, all grains 
of abrasive are bonded together in such 
a manner that each grain is separate 
and acts as an individual polishing 
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unit. This eliminates the possibility of 
several grains adhering and causing 
uneven finish. 

According to company reports, the 
use of these stones permits excellent 
control of the depth of scratches in 
superfinishing. The company also 
states that, by this positive control and 
due to the fact that all shipments of 
stones are uniform, better and more 
satisfactory finish is assured. Further 
claims made for this product are: that 
it cuts faster; wears longer; and be- 
cause of the uniformity of the stones, 
there are no “throw aways.” These new 
stones are available in all shapes, sizes 
or cutting qualities desired.—H.E.B., Jr. 


You can depend on HARRISON THERMOSTATS to 
give satisfactory performance. 


For one thing, there’s no guesswork about the 
quality of the metal that goes into the bellows. 
Every pound of it is processed in Harrison’s own 
rolling mill, where gauge, temper and grain struc- 
ture are carefully controlled. 


This high standard of quality insures dependable 


performance. 


SO 


THERMOSTATS 


Harrison Radiator Division, General Motors Corporation, Lockport, New York 
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500 Mile Race Results 


(Continued from page 551) 


fuel knowledge is ample for current 
racing conditions, but at the same time 
it pointed out that improvements would 
be desirable. 

Control of hydration, if possible, in 
the alcohol base fuels, would certainly 
offer an interesting field for experi- 
ment. Lubrication materials required 
in the aleohol fuels when used in en- 
gines with positive displacement com- 
pressors are customarily some form of 
castor oil. Such lubrication usually 
results in undesirable precipitation of 





solids from the fuel on standing, giv- 
ing rise to plugged screens and carbu- 
retor passages. More knowledge of the 
solubility factors in such cases would 
be very helpful in the operation and 
maintenance of alcohol-burning engines. 
At present the amount of castor oil 
generally added for compressor lubrica- 
tion is % to 1 ounce per gallon of fuel. 

Tires are, of course, of equal impor- 
tance to fuel in the planning of race 
strategy. This year’s race developed an 
unusually favorable tire situation. Ex- 


MICRO-PROVEN 


DROP FORGINGS 


HE STORY OF STEEL MAKING, before the Drop Forger 
cuts a single billet, is a record of long research and 


mation. 


painstaking manufacture to assure proper steel for- 


Preservation of steel structure is the greatest thing 
the Forgeman can hope to achieve—a result to be 
gained only by closely guarding the many steps of 


Drop Forging production. 


That is why we employ every scientific and mechan- 
ical means to test material and check all forging opera- 


tions of our highly skilled workers. 


And that, too, is 


why we have many customers of long standing and a 
constantly increasing list of Atlas Drop Forging users. 


No Guesswork at Atlas: Complete Laboratory 
Control and Recorded Heat Readings. 


A Good 
FORGING must 
BE MORE THAN 

A SHAPE 
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ANY ALLOY STEEL = 
ATLAS OROP FORCE CO., 


DROP FORGINGS 


and 41208 G 500 & 
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LABORATORY CONTROLLED 
LANSING , MICH. 
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pected improvements in tire wear were 
fully realized. In fact, even before the 
race, the qualifying trials demonstrated 
that tire-wear characteristics had been 
improved about 20 per cent, according 
to Firestone authorities. The race it- 
self, the last 125 miles of which were 
run under the caution flag at an aver- 


age of approximately 100 m.p.h., 
brought forth a rather astonishing 


statement regarding tires. Based on 
measurements of wear shown by each 
tire changed, the Firestone people esti- 
mate that only one car in the race would 
have had to change a tire for the 
full distance. 

This estimate, of course, is applicable 
only to the conditions under which this 
year’s race was run—temperatures, oil 
on the track, and distance run under 
the caution flag. But it is sufficiently 
comprehensive to justify the statement 
that tire wear in the 1940 Indianapolis 
race was at an exceptionally low rate. 

One reason for the ability to obtain 
such good wear is that the Firestone 
company had supplied several sets of 
new, light wheels for quite a few cars 
in the race, among them Rex Mays’. 
These wheels, 20 in. in diameter, with 
5.50 rims, were 10 to 12 lb. lighter 
than previous available equipment. 
They enabled the tire authorities to use 
the larger diameters without adding to 
total wheel-tire weight, and the larger 
sections made possible by the wide-base 
rims gave the tires much better grip- 
ping surfaces. The 20-in. sizes were 
furnished for the rear wheels of rear- 
drive cars, while 18 x 4.50 rims were 
used on front wheels of front drives. 
In the past few years, driving wheels 
have been as small as 16-in., on which 
it was necessary to use very large-sec- 
tion tires to obtain fair wearing qual- 
ities. 

As it was, while many tires -were 
changed during the race, these changes 
may be regarded as precautionary in 
the light of the estimate in a foregoing 
paragraph. The winner changed only 
a right rear, during his first stop for 
fuel, and the change was made merely 
because there was time to carry it out 
while the fuel was being put in. Rex 
Mays’ car received new tires all around 
during its only stop, but none were 
actually required. One indication as to 
the number of tires changed during the 
race this year, as compared with pre- 
vious occasions, is given by the fact 
that the Firestone pit this year re- 
mounted only four tires while the race 
was in progress. Last year over forty 
were handled during the race. 

As, for details of the winning car, 
many of these were supplied in a pre- 
vious article. By way of comment on 
the car and its performance, it is nec- 
essary to recall that the writer called 
attention to the superiority of the 
Maserati chassis following the 1939 vic- 
tory of this same car. At the present 
time it is suitable to reaffirm this view, 
although the results of this year’s race 
do not offer such a startling compari- 
son because of the 


slower average 
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GETTING THE JUMP ON MAINTENANCE 


There are two kinds of deferred maintenance on heavy 
duty equipment. One is simply that the operator has 
a way of letting things go until major, and expensive, 
repairs are unavoidable. The other is due to the in- 
herent ability of the machine to run for long periods 
without requiring maintenance. 

Manufacturers reduce the effects of operating wear 
and tear by building modern materials into their ma- 
chines at vital spots. Thus, for example, a builder of 


heavy duty material handling equipment for mines 
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uses Nickel-Molybdenum (SAE 4640) steel for the all- 
important drive gears. 

The steel can be oil quenched and drawn to produce 
a hardness from 400-450 BHN combined with excellent 
strength and toughness. Thanks to the combination, 
the gears operate for years under all sorts of adverse 
conditions. 

Practical data on 4640 and other Molybdenum steels 
are given in our book, “Molybdenum in Steel,” a 


copy of which will be sent to you free on request. 


FERRO-MOLYBDENUM, AND CALCIUM MOLYBDATE 
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speed resulting from the 125 mile 
caution-flag-running period. 

That the superiority of this particu- 
lar design is now recognized more than 
ever before is made clear by the fact 
that several American drivers and car 
owners are negotiating for the possible 
purchase of the two Schell entries. 
This notwithstanding the fact that one 
of these cars suffered a badly damaged 
engine in practice before the race when 
a connecting rod failed and washed out 
the crankcase. 

Incidentally, this failure may be ex- 
plained by the speeds at which these 
two engines were being operated. Ap- 
parently they were run at 500 to 600 


r.p.m. faster than the winning Maser- 
ati, which is geared to turn about 6000 
r.p.m. The Schell cars displayed tre- 
mendous acceleration, exceeded only by 
the later type 8CL Maserati of Raul 
Riganti. The Riganti car did not figure 
in the race because it was wrecked in 
its 24th lap, but the Dreyfus-LeBegue 
driving combination did wonders in the 
way of demonstrating the very quick 
acceleration of their type 8CTF, as a 
number of American drivers remarked 
following the race. 

However, it is doubtful that an en- 
gine with the bore-stroke ratio of the 
type 8CTF Maserati—bore 68 mm. and 
stroke 100 mm.—can be operated at the 
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Ash {or the 
Complete Set 


Sleeve Bearing Data 
Sheets come to you in 
loose leaf form — all 
in a handy file folder. 
This will fit right into 
a standard letter file 
and keep valuable bear- 
ing data—right at your 
elbow. Write for acom- 
plete set — today. 
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JOHNSON BRONZE 


C/ileeve BEARING HEADQUARTER 
625 S. MILL STREET - NEW CASTLE, PA. 


METALLURGIST 


@ Here are valuable additions to your file 
folder on Sleeve Type Bearings. New data 
sheets on LEDALOYL self-lubricating bear- 
ings have just been produced. They will help 
you when deciding bearing specifications. 


Sleeve bearings of today are precision-made 
products. Accordingly, they should be de- 
signed and produced to fit the individual 
application. Johnson makes this an easy 
matter for you. Data sheets are available 
on such subjects as Alloys, Lubrication, 
Design, and on all types as— Cast Bronze, 
Sheet Metal, Laminated, Self-Lubricating 
Bearings. 


Why not take advantage of this exceptional 
service? Write today for a copy of our file 
folder. And when you have a bearing 
problem — invite a Johnson Engineer to 
help you solve it. There is no obligation 
involved. 
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sustained high speeds required at In- 
dianapolis under conditions which re- 
sult in high engine revolutions without 
some danger of failure in vital parts. 
By comparison, the type 8CL should be 
able to withstand high engine speeds 
for long periods, having a bore-stroke 
ratio of unity—78 by 78 mm. 

This year’s Indianapolis race fur; 
nished no proof that the shorter-stroke 
engines can live longer while perform- 
ing more vigorously than long-stroke 
designs, but pre-race performances 
gave a strong hint that this is the case. 
One of the most durable and spirited 
engines in the race itself, the Bowes 
Seal Fast driven by Rex Mays, has a 
bore and stroke of approximately 3 x 
3% in., and this particular powerplant 
has always given a good account of it- 
self in every respect. Such comparisons 
are naturally little more than practical 
guesses, but results of work done by 
the Bowes engine indicate that a bore- 
stroke ratio approaching unity is prob- 
ably the most satisfactory compromise 
for a designer who sets out to create 
an effective type of blown multi-cyl- 
inder engine for use at Indianapolis. 

The winning Maserati, in addition to 
gaining the unique distinction of com- 
ing home the victor two years in suc- 
cession, demonstrated anew the strong 
competitive qualities of European rac- 
ing design. Following its second 
triumph, little doubt can remain that 
this type of construction, under the 
current Formula, is superior to the 
other cars which took part in the race. 

Offering the maximum ease of han- 
dling, freedom from tire wear, and a 
capable, if not too spirited, range of 
performance, the Maserati easily stood 
out as the probable winner. Barring, 
of course, the vicissitudes which abound 
in the path of any car which starts in 
a 500-mile race at Indianapolis, the 
Maserati is almost certain to run home 
ahead of all competition in any event 
of this nature. 


In this respect, therefore, if any long 
automobile race may be said to prove 
anything, the 1940 race has again 
shown that American competition under 
the International Formula of 1938-’40 
(which has been extended to cover the 
1941 race, if held) must undergo con- 
siderable strengthening before it can 
be assured of regaining its former suc- 
cesses. 


W. D. McCullough 


William D. McCullough, president of 
the Premier Products Co., Detroit, 
manufacturer of automotive accessories, 
died recently at the age of 54 in his 
home at Rochester, Mich. He was at 
one time purchasing agent for the 
Cadillac Motor Car Co. In 1915 he 
helped organize the Premier Cushion 
Spring Co. When that company was 
purchased by the Reynolds Spring Co. 
in 1929, Mr. McCullough continued as 
president of its affiliate, the Premier 
Products Co. 
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MULTI-FUEL ENGINE 


SAVINGS 


la RESULT FROM OWE 
r ~ \ Stock OF PARTS 


“Think of what a difference it makes when you can service 
all engines with one standardized stock of parts! 

“And all parts are the same price for the oil engine, the 
butane engine, or the gasoline engine. That means pistons, 
cylinders, heads, valves, rings, rods, bearings, crankshafts— 
every part except the fuel accessories. 

“It makes no difference what fuel the truck owner is 
—— burning in his engine either. That’s because the Waukesha 
C7) Multi-Fuel Engine burns diesel oil, gasoline, or butane 

> | without internal changes. 










Everyone Profits with Multi-Fuel Engines 





co 

BS “With a single power plant set-up like that, you can give 
"em real service at less expense. You not only carry less 
parts, but they cost you less; being produced in cost-saving 


quantities for the whole Multi-Fuel Engine series.” 


WRITE FOR BULLETIN 77 73 This Advertisement is No. 4 of a Series 
WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. 
NEW YORK TULSA LOS ANGELES 
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DIAMOND T says, TOCCO-Hardened 
Crankshafts don’t wear enough to 


Shop Measure in 100,000 Miles’ 


TOCCO-Hardened Crankshatts are standard 
in all Diamond T super-service engines. Why? 


Read this report from Diamond T’s service 
department and you'll see why: 


“Records of hundreds of Diamond T 
super-service engines in high mileage 
service show no occasion for crankshaft 
regrinding or replacement even at mileages 
of 200,000 to 300,000 and more. Wear is 
frequently not enough for the average 
shop to measure.”’ 


And the TOCCO process of localized in- 
duction hardening is serving other motor 


vas 


Specify «a tocco-Hardened 
Crankshaft in Your New Truck or Bus 
and Eliminate Motor Overhauls to 
Fix an Out-of-Round Crankshaft. 
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makers* as well, enabling them to turn out 
engines that guarantee lower maintenance 
costs by insuring 5 to 10 times more mileage be- 
tween normal periods of adjustment. TOCCO- 


hardened crankshatts make good selling. 


Today, practically all large heavy-duty 
trucks and buses—Diesel and gasoline powered 
—are equipped with TOCCO shafts. Write 
for full particulars. 


%*Names on request. 










A cross-section of a 
TOCCO-hardened 
crankshaft. (A) — Outer 
surface hardened to 58- 
60 “’C” scale Rockwell. 
(B)—The hardened area 
uniform to a depth of 
¥"’ blending gradually 
into the core hardness. 
(C)—Inner core free 
from internal strains. 


THE OHIO CRANKSHAFT COMPANY 
CLEVELAND, OHIO 
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FoR Quiet Mileage DIFFERENTIALS 





A Hyatt Combination for Quiet Operation— 
above at left, Hyatt Hy-Load Pinion Bearing 


— above at right, Hyatt Spherangular Dif- 
ferential Bearing. 


Hyatt Spherangular differential bearings 
are designed to take any combination of 


radial and thrust loads quietly and eff- 





ciently. The self-aligning principle assures 
correct load distribution at all times, bene- 
fiting the user by providing long life and 
freedom from service adjustments. Hyatt 
Bearings Division, General Motors Sales 


Corp., Harrison, N. J., and Detroit, Mich. 
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Keeping pace with automotive advancement 





YY OW, while you are planning the ““Giamour Cars of 1941 and 1942”, 

is the time to call upon our engineering and research staff for 
cooperation in the development of those unsung but vitally important 
parts beneath the bonnet of your cars. Four modern, completely 
equipped plants are devoted to development and fabrication of the 
finest quality Permite Products — for cars, trucks, buses, tractors. 
Whether you need pistons, piston pins, valves, cylinder heads or heat- 
treated aluminum alloy castings, our facilities are at your command. 














ALUMINUM INDUSTRIES, INC., CINCINNATI, OHIO ce 


Pioneer Manufacturer of Automotive Parts eo oe oe 


ggg oie riage agit 
DETROIT, 902 New Center Bldg. CHICAGO, 616 South Michigan Ave. 


Their dual-steel structure 
makes them burn-proof and 





shock-proof. * 


PERMITE S42 PRODUCT 
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LEADING SCREW 
MANUFACTURERS 





OFFER 
PRE-ASSEMBLED 


SHAKEPROOF 


4 LOCK WASHER 
a and SCREWS 


The Modern Fastener Unit that reduces assembly 


COME OFF! 


costs and improves product performance! 


HERE THEY ARE! 


WRITE THEM FOR FREE SAMPLES AND PRICES TODAY!... 
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Link 
Uniform Parts must 


j HAT’S why Suey Seamless 


Tubing is a standard specification 
of automotive engineers and parts 
makers. 

In the drive for greater uniformi- 
ty in vital parts, SHELBY has con- 
tributed heavily. It has provided 
just the uniform, high-quality ma- 
terial necessary for such important 
parts as drag links, tie rods, torque 
tubes, steering columns, shock ab- 
sorbers, axles, brake shafts, and 
bearings, which must be turned out 
on a production basis. 

SHELBY is always uniformly 
straight and dimensionally accu- 
rate. It responds uniformly to heat 
treatment, cold working, machin- 
ing, and fabrication. Its manufac- 
ture is closely -outrolled from start 
to finish, to eliminate hard spots, 
inclusions, and other variations in 
the steel properties. 

It’s no wonder automotive men 
say “You can’t go wrong if you start 
right with SHELBy.” There’s no bet- 


ter time than now to write for com- 


. . AVAILABLE in a wide variety of shapes, sizes, wall thicknesses, and grades of steel, SHELBY 
“te data C€ s - 7 1" > > . ° ° ; ° 
plete data on this fine, strong, unl Seamless Tubing is perfectly suited to the uniformity requirements of mass production. It 
speeds production, reduces rejects, saves money all along the line. 


NATIONAL TUBE COMPANY 


form steel tubing. 

















PITTSBURGH, PA. 
Columbia Steel Company, San Francisco, Pacific Coast Distributors . United States Steel Export Company, New York 
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An Ever Increasing Number of 
Car and Truck Manufacturers 
Have Adopted 
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This inexpensive ‘service every UN dn inclines 
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Several hundred thousand cars and trucks are already equipped 
with a NoRol, and the number gets greater every month. If 


you have not yet added NoRoL to your list of accessories, you 
are missing profit-making sales. 
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This low-cost safety accessory, for hydraulic brake equipped 
cars, gives the driver a “third foot”... It offers freedom from 
traffic jitters—clashing gears—slipping the clutch— grabbing 
for the emergency brake—and eliminates need for jockeying 
back and forth from brake pedal to accelerator when car is 
started up-hill after a stop has been made on an incline. 


NoRolL gives added security and safety to the life of the car. 
It gives the motorist new driving confidence in traffic or on 












winding mountain roads. This great safety device permits 
ae sea-level” starts on the steepest of hills. 
Address 










City 
Make And Model Of My Car Is 





Easily installed, becomes a permanent part of the hydraulic 
brake system, and will give years of continuous service... Ad- 
eer every month in The Saturday Evening Post, Collier's, 
Time and Good Housekeeping; also in Popular Mechanics. 


= HERE’S HOW NoRoL WORKS — 


a} CLUTCH 














Fa 
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ISS 


FROM MAST 
CYLINDER 


FROM MASTER 





CYLINDER 4 
Cron Masten 
Illustrations numbered 1, 2 and 3 show (2) In the illustration above, note the action With clutch disengaged and brakes ap- 
how the NoRol works. Cross-section sketch that takes place in valve when clutch is plied on an up-hill stop, gravity will cause 
shows valve which consists of valve body, ball disengaged (thrown out) . . .When clutch is ball “‘A’’ to seat against valve “’B.”’ Brake 
case containing ball and cam shaft. a eae 2 : . So 
ae disengaged, valve “’B” is pressed against seat pressure is held within the system after re- 
When the clutch ts engaged, valve St ““C."’ Brakes may be applied or released while moval of foot from brake pedal. Engagement 
held away from seat ‘’C’ permitting free pass- oe : : 
age of brake fluid between brakes and master car is in forward motion. The NoRol is not ef- of the clutch 
cylinder regardless of position of ball “A.’’ fective while car is moving forward. 


releases brake pressure as the 
car is started. 
Be prepared to cash in on the demand being created by our national advertising. NoRol is available for practically all 


1940 cars and many trucks, and also for earlier models. Ask your car factory for details, or write us. Put in a stock. Install 


a NoRol on a demonstrator, and get your prospects to drive the car. One siop on an upgrade will clinch the sale. Try it! 
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| Wasner Electric Corporation 


6400 Plymouth Avenue, Saint Louis, Mo., U.S.A. 
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Get rid of 
Slow-Poke 
Fastening 





PHILLIPS SCREWS CUT ASSEMBLY 
TIME IN HALF — SPEEDING UP 
DELIVERY OF YOUR PRODUCT... 


As far as assembly work is concerned, you can 
halve the time to delivery dates by changing 
over to the fast fastening method — with 
Phillips Recessed Head Screws 








Pilot holes eliminated. Start right out driving. You 
* can use one hand to steady the work because... 











No more crooked screwdriving, for ee Phillips 
* Screw drives straight automatically. 
easier because... 


Driving is 











No danger of the driver slipping from the recess 
" and gouging the finished surface. Phillips Screws 
set up tight... 
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RECESSED 
HEAD SCREWS 


HILLIPS 


WOOD SCREWS - MACHINE SCREWS - SHEET METAL SCREWS 
SPECIAL THREAD-CUTTING SCREWS 


+ STOVE BOLTS 
+ SCREWS WITH LOCK WASHERS 


American Screw Co., Licensor, Providence, R.1. 
Continental Screw Co., New Bedford, Mass. 
Corbin Screw Corporation, New Britain, Conn. 
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The Lamson & Sessions Co., Cleveland, Ohio 
National Screw & Mfg. Co., Cleveland, Ohio 
Parker-Kalon Corporation, New York, N.Y. 

Phestl Stansfastartag Company, Chicago, Iilinois 
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The Phillips Screw clings to the driver. Awkward 
ra places easily reached—without danger of fumbling. 











There is triple the contact between driver and 
® recess. Power drivers are used more often because 
there is . 
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Without burrs or split heads. 
® production requirements almost demand Phillips 
Screws. More firms standardize on Phillips every 
day. Get in touch with one of the firms below. 


Today, increased 








SPEED PRODUCT DELIVERIES 
BY CUTTING ASSEMBLY TIME 


U. S. Patents on Product and Methods Nos. 2,046,343 
2 ay 839; 2,046,840; 2,082,085; 2,084,075; 2 ,084,079; 
Other Domestic and Foreign ‘Patents Allowed and Pending 


Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
Scovill Manufacturing Co., Waterbury, Conn. 
Shakeproof Lock Washer Co. , Chicago, Ill. 


; 2,046,837: 
2,090,338 
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MACHINE TOOL 
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YOUR 


INCREASED PROFITS 


Modern machines will be demonstrated by practical 
engineers—solving your producti a 

Seeing machines in actual operation will tel\you more 
in a few minutes than hours of your time spen mares 
literature and listenin 










For information write 
THE PRODUCTION AND 
MACHINE TOOL SHOW 
Grafton . Wisconsin 
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All of the desirable properties you need for 
a simple or complicated, current-carrying 
part may be had singly or in combination, 
in Mallory Non-ferrous Alloys. You can 
be certain that in some one of its versatile 
alloys...53, 73, 84, 100 and 333 Metals 
or Elkaloy, Mallory is certain to have 
available the one best suited to your needs. 


In addition, Mallory Metallurgists will 
gladly work with you in solving any non- 
ferrous alloy problem once they know the 
physical and electrical properties required. 
Whenever you face such a problem, make 


P. R. MALLORY & CO., 


Inc., 








P.R.MALLORY & CO. Inc 


Let MALLORY Help You 
Select the Right One 


it your first rule to call on Mallory first. 


Wherever a circuit must be made or 
broken, Mallory offers the best electrical 
contact for the job. Mallory contacts of 
tungsten, molybdenum, silver, platinum, 
Elkonite and special alloys are meeting in- 
dividual requirements with uniform satis- 
faction throughout the electrical industry. 


Write today for the Mallory Engineering 
Data Book on Electrical Contacts — or 
submit your contact problems to Mallory 
engineers for recommendation of the 
material best suited to your needs. 


INDIANAPOLIS, INDIANA 


Cable Address — PELMALLO 


P.R. MALLORY & CO. Inc. 


ALLOR 
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CHARTING A SAFE COURSE 
FOR THE “HIGH TEMPERATURE” DESIGNER 


Of the tests which attempt to duplicate service conditions of 
high temperature operation, the long-time “creep” test is the 
most significant. The information obtained from this test 
can be used not only for avoiding failures in design but has 
led to the development of new and stronger steels. The value 
of research work such as this is demonstrated in a striking way 
by the increased fuel economy being reported by central 
generating stations which, because of tl 











e stronger steel alloys 
now available for high temperature service, are able to operate 
safely at higher temperatures and pressures. 


(A) Measuring ‘‘creep” in tests for slow yielding under stress at 


high temperature. (B) Taking exact measurements of strength and 


‘ j 2 ‘ y ae 
elastic properties o el at h temperature. (C) Testing welded 
Sampie in 700% and Jace Dending 


«US$ CARILLOY Dependable 


CARNEGIE L L 
. Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 





United States Steel Export Company, New York 








Ukr’ FACTORS 


We preview 
steel performance with 
special tests like these 


E goa long way to dig out the facts that forecast the 

behavior of U-S-S Carilloy Alloy Steels. Here, for 
example, is how we test those destined for the exacting 
requirements of high temperature equipment. 

Long time “creep” tests predict how the steel will be- 
have under prolonged stressing at elevated temperatures. 
Comprehensive tensile tests measure its strength and 
elastic properties at high temperatures. Very drastic tests 
are made to PONT Nn weldability and to provide proper 


and adequate w elding information necessary for optimum 
results in fabrication. 


peveenesead Hee aed leet epee eee et 


Armed with the data made available by special tests like 
these, the engineer can more confidently design equipment 
subject to the hazards of high ie 0 operation. 


The testing program of U-S-S Carilloy Alloy Steels for 
high temperature noutleniona' is not isolated to these, but 
embraces in addition all those tests ordinarily made to 
determine quality and to guide the user. 


Such tests are the final step in the precise and exacting 
process of making all U-S-S Carilloy Alloy Steels. By 
establishing the fais on of behavior they safeguard 
design, indicate most economical fabrication procedure 
and accurately forecast steel performance in service. They 
are available to every user of U-S-S Carilloy Alloy Steels 


—ask our met tallurgists to show you how to apply them 
to your best advantage. 


COR PORATION 


ALLOY STEELS =o 
STA 


ED 
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YOU'LL GET QUICKER ACTION 
at this year’s A. S. I. Show 


@ There’s going to be a lot more snap in this 
year’s A. S. |. Show. More for jobbers to 
see, less distance to go to see it, and more 
time to study what they see. Manu- 
facturer members are now giving 
consideration fo increased space 
and modernized displays. , 








Re-planned, re-made, re- 
constructed at huge cost. 
Navy Pier promises a big- 
ger show than ever. 








Be at the 
Automotive Service Industries Show 
Navy Pier, Chicago ... Dec. 9-14 


Sponsored by 
MOTOR & EQUIPMENT WHOLESALERS ASSOCIATION 
MOTOR & EQUIPMENT MANUFACTURERS ASSOCIATION cae 
NATIONAL STANDARD PARTS ASSOCIATION 
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@ic-lalite 


A Series of 
Process Alloys 





which economically impart ta steels 
© Increased Hardening Capacity 
© Increased Toughness at High Hardness 
© Increased Adaptability to Surface Hardening 
-@ Increased “Merit Values — 


*Numerical expressions that are combinations of 
tensile strength with ductility or impact strength. 


VANADIUM CORPORATION OF AMERICA 


420 Lexington Ave., New York, N.Y. 


PITTSBURGH fel ier \cie) CLEVELAND DETROIT 
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Most of the Leading Manufacturers 
In the Automotive Field Gome 


i GHILT ON with 
DIREGT MAIL ADVERTISING 


We now function as their mailing department because they 
realize that they can reach the most clearly defined field at the 
lowest cost per verified name. Let their results be your safest 
guide. Rely upon the Chilton Direct Mail Service for sending 


your sales message. 


GHILTON AUTOMOTIVE LISTS 


Contain Nearly 150,000 Names 
And Are Gorrected Daily 


Over 35,000 Names dropped and added each year. 
Over 50,000 Names and Addresses changed each year. 


CHILTON DIRECT MAIL ADVERTISING A force of more than 100 persons is maintained to 


COSTS YOU LESS Because keep the Chilton List up to the minute. The Chilton 
1 There is no duplication of names. List—with more than 100,000 changes each year— 
a a ne is the outstanding leader in the field. 
checked. Mechanical equipment makes any selection to suit 
3 Verification is by personal interview. your needs, while complete printing, multigraph- 
4 Changes are made daily. ing, binding and creative art and copy service, as 
5 Undeliverable returns are negligible. well as merchandising counsel of our representative 
6 Chilton selectivity permits concen- in your territory, are available. 


tration on clearly defined field. You will find a distinct saving in addressing Car 


and Truck Dealers, Independent Repairshops, 
Automotive Wholesalers or Truck Fleet Operators 
from the Chilton List.. Write us for complete de- 
tails as applied to your particular requirements. 


7 Chilton efficiency permits moderate 
prices. 


Direct Mail Division 


CHILTON © COMPANY 


Chestnut and 56th Streets Philadelphia, Penna. 
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HEN it comes to handsome, invit- 
Wine interiors, Buick’s hard to beat. 
That’s why you see Du Pont Plastics 
in so many of them. For these famous 
plastics play a big part in dressing up 
modern driving thrones—making them 
livable as well as drivable! 


“LUCITE’’ SMILES AT YOU in many a 
modern Buick . . . from brilliantly gleam- 
ing dash lenses, dial rings and pointers 
. .. from smoothly transparent steering 
wheel medallion covers .. . from shining 


dials illuminated with its distinctive DIAL RINGS FOR BUICK DASHBOARDS — Molded of 
“edge-lighting.”’ For crystal-clarity, soft crystal-clear “Lucite” for beauty, clarity, easy 
lustre and safety from jagged pieces — visibility and safety on the dash. 


they’re molded from “Lucite” methyl 
methacrylate molding powder. r 
““PLASTACELE”’ INVITES YOU .. . from 
steering wheels . . . control knobs .. . 
dash buttons. This cellulose acetate pow- 

der is highly functional both in use and 
design—and remarkably economical, 

too. Let us help you with your plastic : 

problem—design,mold,color, or formula. 


“Lucite” and “‘Plastacele” are Reg. U. S_ Pat. Off. 


U.S. Pat. OFF. 


Visit Du Pont “‘Wonder World of Chemistry” Exhibits at the 
New York World's Fair and on Boardwalk at Atlantic City. 


Arlington » New Jersey 
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OCTANE NUMBER CFR MOTOR METHOD 


THE INCREASING 
IMPORTANCE OF THE 














Since the invention of the internal combustion 
engine, more than sixty-five years ago, engi- 
neers have constantly worked to improve its 
efficiency and economy and prolong its life. 
One of the limitations to improved engine de- 
sign has been the ‘‘fuel factor,’ or the character- 
istics and chemistry of the fuel of tomorrow. 
And because the development of the engine and 
its fuel must go forward hand in hand, we may 
well start with an examination of present trends 
in fuel refining as outlined on the opposite page. 





TREND IN ANTI-KNOCK VALUE OF REGULAR GRADE 
GASOLINES SOLD IN THE UNITED STATES, 1936-1940 


ANTI-KNOCK VALUE IS UP. 
Many new refining meth- 
ods, plus the use of tetra- 
ethyl lead, have accelerated 
the trend toward higher 
anti-knock levels. This will 
undoubtedly have a pro- 
found effect upon the de- 
sign of future engines and 
engine parts. The chart 
at the left shows the steady 
rise in anti-knock value of 
regular gasoline. 
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Higher anti-knock levels. Possibly of greatest impor- 
tance to the engine designer, because of its close rela- 
tionship to permissible compression pressures, has been 
the steady rise in the anti-knock quality of fuels. Today 
refiners are constantly disclosing new ways of produc- 
ing fuels in the 100-octane range. Aviation engines are 
daily demonstrating the tremendous advantages of 
such fuels, and in our research laboratories these fuels 
have been used in passenger and commercial engines 
having superchargers or super high compression ratios. 
Experimental results have shown double the horse- 
power for the same size engine, and substantial in- 
creases in economy. 


Improved fuel structure. For some time it has been 
realized that motor fuels are made up of hundreds of 
individual hydrocarbons. These differ from one another 
in their various properties, as each has its own chemical 
formula, structure, specific gravity, boiling point and 
anti-knock value. Refiners today can produce fuels 
containing higher proportions of the more desirable 
types of hydrocarbons. 


Use of anti-knock compounds. In the improved fuels 
produced by many of the new refining processes, tetra- 
ethyl lead has proved most effective in still further in- 
creasing anti-knock values. This will tend to influence 
the refiner in his choice of new refining processes, and 
it should be given equal consideration by the automo- 
tive engineer in broad plans for future engine develop- 


ment. 
Bs K OK 


It is evident that the development of engines of 
greater power and efficiency will be accomplished 
most effectively by coordinated, intensive re- 
search on the part of both the fuel refiner and 
the engine manufacturer. 

Through our research laboratories in Detroit 
and San Bernardino, we of the Ethyl Gasoline 
Corporation are cooperating actively with the 
oil and automotive industries in the task that 
lies ahead—working with the refiner to produce 
the most satisfactory and economical fuels for 
tomorrow’s engines and with the engine designer 
to make the best possible use of the fuels pro- 
vided by the refiner. And through our field staff 
we shall continue to lend all possible aid to the 
users of engines and fuels to the end that the 
full potentialities of the improved engines and 
fuels may be realized in service. Ethyl Gasoline 
Corporation, Chrysler Building, New York, N.Y. 

















































MAKING TRANSPORTATION BETTER AND MORE 
ECONOMICAL THROUGH RESEARCH 


Here are some of the lines of research in which the Ethyl 
Research Laboratories are now engaged: 

Anti-knock tests on new fuels . . . supercharging and 
super high compression . . . studies of improved ceramics 
and metal alloys. . . pre-ignition . . . effects of sulphur... 
instrumentation . . . effect of volatility on anti-knock 
value... effect of supercharging and increased compres- 
sion on power and economy of commercial vehicles and 
farm tractors .. . study of the relation of lubrication to 
fuel and engine development. 








Typical of Ethyl’s coop- 
erative research activities 
are the tests now being 
conducted with super- 
charged and super-com- 
pression engines. 


Engine parts and materials must be studied in terms of tomor- 
row’s fuels and engines. Testing of experimental valves, spark 
plugs, mufflers, etc., is a part of the Ethyl Research program 
conducted in cooperation with the oil and automotive industries. 











95,000 miles of highway tests were recently completed by the 
Ethyl laboratory at San Bernardino, Calif., to determine the 
effects of different compression ratios and fuels of varying anti- 
knock value on commercial operation. A complete report of 
these tests is now available and will be sent you on request. 


—————— eC TC—~—~—sSCSC~C~— — 


—— 
aera 





76 


COMMERCIAL 


CAR JOURNAL 
Leads in the TRUCK FLEET Field! 








Amount of Advertising Space Used Oct.19380 Nov.1939 
COMMERCIAL CAR JOURNAL COMPETITORS 
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F 
——and How It Leads! 


The chart above shows how COMMERCIAL CAR JOURNAL leads in adver- 
tising pages run. No other publication approaches it. This chart shows part 
of 1938 and eleven months of 1939. It has been much the same since 1935. 





























There Are Reasons for This 
1 The largest and best TRUCK FLEET Circulation in 
* the world. 
9 The finest editorial material appearing in any publica- 
* tion in its field. 


COMMERCIAL CAR JOURNAL has 30,000 distribution monthly. It reaches 
25,000 Truck Fleets with 8 or more trucks. 5,000 copies go to the Truck Trade 
—paid circulation at $3 per year. No other publication equals this. 


You advertise with and to the Leaders when you advertise in— 


COMMERCIAL CAR JOURNAL 


A CHILTON Publication 
Chestnut and 56th Street ® Philadelphia, Pa. 
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The useful life of metal parts which are subject to wear can frequently be greatly 
increased by Airco Flame Hardening. This economical method of hardening steel 
surfaces is accomplished without materially affecting the physical properties of the 


core. » » » Airco’s Applied Engineering Department will gladly help you solve 
problems involving surface wear. Write for full details. 


AIR REDUCTION 
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General Offices: 60 EAST 42nd ST., NEW YORK, N. Y. DISTRICT OFFICES IN PRINCIPAL CITIES 
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Market Information 
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(Wve YOUR PROBLEM? 


Your business ...in at least one respect... 
is no different from others: Your market- 
ing problems are constantly changing. 
You must ever be on the search for new 
ideas . . . for new ways to get results. 


No doubt several of your immediate prob- 
lems are indicated here ... all of those 
shown will be threshed out at the 18th 
Annual Conference and Exposition of the 
National Industrial Advertisers Associa- 
tion, at the Hotel Statler, Detroit, Septem- 
ber 18, 19, 20. 


Plan now to get the up-to-the-minute facts 
on the latest ways to do a better industrial 
marketing and advertising job. 


All Industrial Marketing Executives 
are Invited to this Conference 


1940 INDUSTRIAL ADVERTISING CONFERENCE 


DETROIT... HOTEL STATLER ... SEPTEMBER 18, 19, 20 
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AIRPLANE Kk D t J 
APPLICATIONS or Uu a 
POWER DRIVE The need of the day in aircraft and 
Engine Tachometers automotive manufacture is for es- 
cee eee itch Pro. | tablished products. In both air- 
peller Governor craft and motor vehicle service, 
— S. S. WHITE Flexible Shafts stand 
Windshield Wipers tried and proved by years of satis- 
ae REMOTE CONTROL | factory performance in the many 
FE LT YOUR Radio Receivers applications listed at the left. 
PRODUCT’ a The wide range of S. S. WHITE 
ae ap Flexible Shaft Combinations in- 
ntenna Reel 
Heating Register cludes many that meet Army. Navy 
a og and S. A. E. specifications. They 
p ' Ib — are fully developed and ready for 
ings at all times is the important feature APPLICATIONS | Write for these bulletins today. 
H H H — BULLETIN 1238 
in this fractional horse-power motor of ome cag hg 
The Holtzer-Cabot Electric Company, aman BULLETIN 38 
BR i Flexible Shafts for REMOTE CONTROL 
ot Boston. || Windshield: Wipers BULLETIN 839 
Speedometers Flexible Shafts for AIRCRAFT 
FELT YOUR PRODUCT—automo- | ee ae Gate 
biles, airplanes, mechanical devices of || Convertible Top: Mech- OUR ENGINEERS 
all kinds need this insurance. | encoun ARE READY TO 
iii || REMOTE CONTROL HELP YOU WORK 
— he pariga department | —- and our svecinic 
a chance to fin out where your pro- | Cfock Sena . APPLICATIONS 
duct can be benefited through the use Choke and’ Needle Valve ~NO OBLIGATION } 
of Felters’ Certified Felt. | = Fh = _— 
Gear Shift 
Heaters 
Air Conditioning 











THE Bedford COMPANY, Inc. | 
210 SOUTH ST., Dept. C-6 BOSTON, MASS. | S. S. WHITE 


The S. S. White Dental Mfg. Co. 
OFFICES: New York, Philadelphia, Chicago, Detroit 


SALES REPRESENTATIVES: Dallas, Los Angeles, Nashville, St. Louis, St. Paul | | | D U 5 T R i A L ») i V | s | Oo bd 


MILLS: Johnson City, N. Y. ¢ Millbury, Mass. © Jackson, Mich. Department A. 10 East 40th St. New York N. Y. 





FLEXIBLE SHAFTS for POWER DRIVES, REMOTE CONTROL COUPLING 
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BARNES - GIBSON - RAYMOND 


DETROIT 


MICHIGAN ed TWO ‘PLANTS > ANN ARBOR. MICHIGAN 


Brute gene es 








.. for over 40 years 
THE PIONEER 
MANUFACTURER OF 









AUTOMATIC CHUCKING EQUIPMENT 





POTTER & JOHNSTON MACHINE CO. 


PAWTUCKET, RHODE ISLAND 





® 


Alloys 


Bethlehem Steel Co. 
Carnegie - Illinois Steel 


Corp., U. S. Steel Corp. | 


Subsidiary 
Vanadium Corp. of Amer. 


Ferro 
Climax Molybdenum Co. 
Non-Ferrous 


Aluminum Co. of America | 
Mallory & Co., Inc., P. R. | 


Arms & Knuckles, Steering 
Atlas Drop Forge Co. 


Axles 


Atlas Drop Forge Co. 
National Tube Co., U. S. 
Steel Corp. Subsidiary 
Union Drawn Steel Co. 

(Cold Drawn) 


Bearings 
Babbitt 
Johnson Bronze Co. 
Ball 
Bearings Co. of Amer. 
Brass & Bronze 
Johnson Bronze Co. 


Roller 
Hyatt Bearings Division 
General Motors Corp. 
Timken Roller Bearing Co. 
(Tapered) 
Sleeve 
Johnson Bronze Co. 


Blanks, Forged 


Atlas Drop Forge Co. 
Bethlehem Steel Co. 
Wyman-Gordon Co. 


Bolts 
National Acme Co. 
Stove 


American Screw Co. 
Chandler Products Co. 
Continental Screw Co. 
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This Buyers’ Guide is 


| 
| 
part of the advertising contract. 


| 
} 


Corbin Screw Corp. 
Lamson & Sessions Co. 
National Screw & Mfg. Co. 
Parker-Kalon Corp. 

Pheoll Mfg. Co. 

| Russell, Burdsall & Ward 

| Bolt & Nut Co. 

|  Seovill Mfg. Co. 


Brakes, Power 
Wagner Electric Corp. 


| Broaches 


| Sundstrand Machine Tool 
Co. 


| Camshafts 


| Atlas Drop Forge Co. 
| Ohio Crankshaft Co. 
| Casings, Flexible (Radio) 
White Dental Mfg. Co., 
8.8. 


| 
Castings 


Aluminum 

Aluminum Co. of America 

Aluminum Industries, Inc. 
| Steel 


Bethlehem Steel Co. 

Carnegie - Illinois Steel 
Corp., U. S. Steel Corp. 
Subsidiary 


Centers, Bench 


Sundstrand Machine Tool 
Co. 


Channels for Glass, Felt 


American Felt Co. 
Felters Co., Inc. 


Chucks 


Collet 
National Acme Co. 


correctly. No allowance will be made for errors or failure to insert. 


See Alphabetical List of Advertisers on Page 87 


published as a convenience, and not as 


Every care will be taken to index 


Magnetic 
Heald Machine Co. 


Clamps, Hose (Adjustable) 
Wittek Mfg. Co. 


Clutches 


Borg & Beck, Div. 
Warner Co. 


Borg- 


| Condensers 


Harrison Radiator Div. 
General Motors Corp. 


Connecting Rods 


Aluminum Co. of America 
Atlas Drop Forge Co. 
Wyman-Gordon Co. 


| Contact Points, Electrical 
Mallory & Co., Inc., P. R. 


Couplings 


Dole Valve Co. (Pipe & 
Tubing) 





Crankshafts 


| Atlas Drop Forge Co. 
Ohio Crankshaft Co. 

Union Drawn Steel Co. 
Wyman-Gordon Co. 


Cutters, Milling 
Barber-Colman Co. 


| Cylinder Heads 


Aluminum Co. of America 
| Aluminum Industries, Inc. 


Draft 
Dole Valve Co. 


| Deflectors, 


| Die Heads 
National Acme Co. 
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Automotive Products and Factory Equipment Manufactured by Advertisers in This Issue 
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| Dies 





Danly Machine Specialties, 
Ine. (Sets) ° 


Discs, Clutch 
Borg & Beck, Div. Borg- 
Warner Corp. 
Drives, Power Unit 
Cotta Transmission Corp. 


Edges, Straight 


Ford Motor Co. (Johansson 
Div.) 


Engines 
Waukesha Motor Co. 
Aircraft 
Govro-Nelson Co. _ 


Exchangers, Heat 


Harrison Radiator Div. 
General Motors Corp. 


Fastening Units 
Shakeproof Lock Washer 
Co. 


Feeds, Roll for Punch Press 


Littell Machine Co., F. J. 
Wittek Mfg. Co. 


Felt 


American Felt Co. 
Felters Co., Inc. 


Fixtures, Broaching, Milling, 
Special, Turning 
Sundstrand Machine Tool 
Co. 


Forgings 
Bethlehem Steel Co. 
Carnegie - Illinois Steel 
Corp., U. S. Steel Corp. 
Subsidiary 
Wyman-Gordon Co. 


Drop 
Aluminum Co. of America 


Atlas Drop Forge Co. 
Wyman-Gordon Co. 
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Furnaces 
Electric 
American Bridge Co., U. S. | 

Steel Corp. Subsidiary 


| Hotels 


Belleair, Fla. 
Belleview Biltmore 


Electric Furnace Co. (An- | ee 
nealing, Carburizing, The Drake 


Heat Treating, Forging 
and Welding) Los Angeles 


The Town House 


Gas 
Electric Furnace Co. | New York City 
Oil The Gotham 


Electric Furnace Co. 


Gage Blocks 
Ford Motor Co. (Johansson 


Philadelphia 
Bellevue-Stratford 


Hydraulic Operating Equip- 





Div.) ment 
Sundstrand Machine Tool 

Gaskets Co. 

Cork Index Bases 

vue ay. & Cates Co. Sundstrand Machine Tool 

Felt Co. 

American Felt Co. 

Felters Co., Inc. 


Victor Mfg. & Gasket Co. | 
Fibre 
Victor Mfg. & Gasket Co. | 


| 
Metallic Asbestos | 
Victor Mfg. & Gasket Co. | 


Automatic 


National Acme Co. 
Sundstrand Machine Tool 
Co. 


Brake-Drum Turning 
Sundstrand Machine Tool 


Gasoline Co. 
Ethyl Gasoline Corp. Chucking 


Gear Boxes National Acme Co. 


Cotta Transmission Corp. Co. (Automatic) 
Semi-Automatic 
National Acme Co. 
Sundstrand Machine Tool 
Grease Retainers Co. 
Victor Mfg. & Gasket Co. Turret 
National Acme Co. 
Potter & Johnston Machine 
Co. 


Gears, Reduction 
Cotta Transmission Corp. 


Grinding Machines 


Flexible Shaft 

Mall Tool Co. Machine Work 
Special Contract 
Govro-Nelson Co. 


Internal 
Heald Machine Co. 


Plain Tool 


* Machines 
National Acme Co. : 
Surface ne 
Meakt Machines Ga. Heald Machine Co. 
Brake-Drum Turning 
Tool ‘ 
Sundstrand Machine Tool; Sundstrand Machine Tool 
Co. Co. 
Broaching 
Handbooks Sundstrand Machine Tool 
Ball Bearing Data Co. 


Bearings Co. of America Brushing Wire 


Heat Treating Mall Tool Co. 


Barnes Co., Wallace, Div.| Centering 
of Associated Spring Sundstrand Machine Tool 
Corp. Co. 


Barnes - Gibson - Raymond, | 


Div. of Associated Spring | Die Making 


Corp. | Wittek Mfg. Co. 
Gibson Co., Wm. D., Div. | Drilling 
of Associated Spring! Mall Tool Co. 
Corp. | 


National Acme Co. 


Heaters, Car | Sundstrand Machine Tool 


Co. 
Harrison Radiator Div. 7 
General Motors Corp. Duplex ; 
Sundstrand Machine Tool 
Hobs, Gear Co. 
Barber-Colman Co. | (Turn to page 82, please) 


Potter & Johnston Machine 
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Product ol 
The Pioneers 


ind World Leaders 


in Sell-Contained 
Temperature 
Controlling Devices 





a= THE 
Standard THERMOSTAT 


THE FULTON SYLPHON COMPANY 


KNOXVILLE, TENN. 
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What Determines 
the Excellence of Machining? 


One prerequisite is meticulous care in laying out the 
work, as illustrated by the above crank case section of 
a large aircraft engine, to assure proper metal distri- 
bution, correct thickness of casting walls, right loca- 
tion of bosses, etc. In short, you can bank on Govro- 
Nelson’s precision methods to produce for you the 
finest machining of engine parts that it is possible to 
obtain. 


@ Write Us Concerning Your Requirements! 


THE 


GOVRO-NELSON 


COMPANY 


1931 Antoinette Detroit, Mich. 











Be sure to see historic 


Philadelphia—stay at the 
Bellevue—one of the few 
world famous hotels in 


America. The Bellevue IS 
Philadelphia. 


Reasonable Rates 


BELLEVUE 
STRATFORD 


IN PHILADELPHIA 


CLAUDE H. BENNETT, General Manager 


AIR-CONDITIONED RESTAURANTS 
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Filing 

Continental Machines, Inc. 
(Band) 

Wittek Mfg. Co. 

Grinding 

(See Grinding Machines) 

Hob Sharpening 

Barber-Colman Co. 

Hobbing 

Barber-Colman Co. 

Milling 

(See Milling Machines) 

Polishing 


Continental Machines, Inc. | 


(Band) 
Mall Tool Co. 
Reamer Sharpening 
Barber-Colman Co. 


Sanding, Rubbing & Polish- 
ing 

Mall Tool Co. 

Sundstrand Machine Tool 
Co. 


Sawing 

Continental Machines, Inc. 
(Band) 

Wittek Mfg. Co. 

Screw 

National Acme Co. 

Potter & Johnston Machine 
Co. 

Special 

Sundstrand Machine Tool 
Co. 

Straightening for Punch 


Presses 
Littell Machine Co., F. J. 


Turret, Automatic 
Potter & Johnston Machine 
Co. 


Material 


Molding (Powder) 

du Pont de Nemours & Co., 
Inc., E. I 

Plastic, Rods, Sheets, Tubes 

du Pont de Nemours & Co., 
Inc., E. I. 

Welding 

Lincoln Electric Co. (Rods) 

Mallory & Co., Inc., P. R. 
(Dies for Are & Resist- 
ance Welding) 


Metals, Thermostatic 
Dole Valve Co. 


Milling Machines 
Potter & Johnston Machine 
Co. 
Electro, Hydraulic, Me- 
chanical 
Sundstrand Machine Tool 
Co. 


Nuts 


National Acme Co. 


Packing Sheets 
Victor Mfg. & Gasket Co. 
Pads, Felt 


American Felt Co. 
Felters Co., Inc. 


When writing to advertisers please mention Automotive Industries 


Paint, Aluminum 
Aluminum Co. of America 
Aluminum Industries, Inc. 


Parallels 


Ford Motor Co. (Johansson 
| Div.) 


| Parts 


Aircraft Engine 
Govro-Nelson Co. 


Automotive Precision 
Govro-Nelson Co. 


Piston Pins 
Aluminum Industries, Inc. 


Pistons 
Aluminum Co. of America 
Aluminum Industries, Ine. 


Powerplants, Industrial 
(Portable) 
Waukesha Motor Co. 


Primers, Gasoline 
Dole Valve Co. 


Pumps, Hydraulic Oil 
Sundstrand Machine Tool 
Co. 


Radiators 
Harrison Radiator Div. 
General Motors Corp. 


Radio, Remote Control 
White Dental Mfg. Co., 


» B. 


Reamers, Inserter Tooth 
Barber-Colman Co. 


Reels, Automatic Centering 
(Coil Stock) 


Littell Machine Co., F. J. 


Regulators 
Harrison Radiator Div. 
General Motors Corp. 


Rivets 
Bethlehem Steel Co. 
Progressive Mfg. Co. 


Screw Machjne Products 
Barnes Co., Wallace, Div. 
of Associated Spring 
Corp. 
Corbin Screw Corp. 
National Acme Co. 
Progressive Mfg. Co. 


Screws 


Cap 
Corbin Screw Corp. 
National Acme Co. 


Locking 
Shakeproof Lock Washer 
Co. 


Machine 

American Screw Co. 
Chandler Products Co. 
Continental Screw Co. 





Corbin Screw Corp. 


Automotive Industries 
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Year after year parts for 
almost every unit on auto- 
mobiles, trucks and buses 
are fabricated by the Lan- 
sing Stamping Company 
for an imposing list of 
leading automotive and 
parts manufacturers. 


Get our practical answers 


to your stamping prob- 
lems. 


m- PENN. AVE. | 
& GT. TRACKS 
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Continued 


Lamson & Sessions Co. 

National Acme Co. 

National Screw & Mfg. Co. 

Parker-Kalon Corp. 

Pheoll Mfg. Co. 

Progressive Mfg. Co. 

Russell, Burdsall & Ward 
Bolt & Nut Co. 

Scovill Mfg. Co. 


Recessed Head 

American Screw Co. 

Chandler Products Co. 

Continental Screw Co. 

Corbin Screw Corp. 

Lamson & Sessions Co. 

National Screw & Mfg. Co. 

Parker-Kalon Corp. 

Pheoll Mfg. Co. 

Russell, Burdsall & Ward 
Bolt & Nut Co. 

Scovill Mfg. Co. 


Set 
Corbin Screw Co. 
National Acme Co. 


Sheet Metal 

American Screw Co. 

Chandler Products Co. 

Continental Screw Co. 

Corbin Screw Corp. 

Lamson & Sessions Co. 

National Screw & Mfg. Co. 

Parker-Kalon Co. 

Pheoll Mfg. Co. 

Russell, Burdsall & Ward 
Bolt & Nut Co. 

Seovill Mfg. Co. 


Thread Cutting 
Shakeproof Lock Washer 
Co. 


Wood 


American Screw Co. 
Chandler Products Co. 
Continental Screw Corp. 
Corbin Screw Corp. 
Lamson & Sessions Co. 


National Screw & Mfg. Co. | 


Parker-Kalon Corp. 

Pheoll Mfg. Co. 

Russell, Burdsall & Ward 
Bolt & Nut Co. 

Scovill Mfg. Co. 


Scribers 
Ford Motor Co. (Johansson 
Div.) 
Seals, Oil 
American Felt Co. (Gyro- 
Stat) 
Victor Mfg. & Gasket Co. 
Shafting 
Union Drawn Steel Co. 
Hollow 
National Tube Co., U. S. 
Steel Corp. Subsidiary 


Shafts 


mission 

Mechanics Universal Joint 
(Division Borg - Warner 
Corp.) 

Flexible, Radio 

White Dental Mfg. Co., 
Ss. 8S 


| (Turn to page 84, please) 


Axle, Propeller and Trans- | 





bscriptions each year 


ibers to AUTOMOTIVE INDUSTRIES 


renew their su 


t of ten subscr 


nine Ou 


Nearly 
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YOUR GRACIOUS HOST 
FROM COAST TO COAST 









“Vy 


Drak 


The Blackstone 








A.S. KIRKE BY, Managing Director 


RIRKREBY 
HOTELS 
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HEADING SPECIALISTS 


For made-to-order screws and head- 
> ed parts it will prove to your advan- 
tage — and PROFIT — to consult 


PROGRESSIVE. In addition to sup- 

¥ plying standard screws, nuts and 
rivets, we specialize in the cold up- 

W set manufacture of fastenin 
requiring heads, threads an 
to meet individual requirements. 
Submit specifications for our pro- 


devices 
finishes # 


duction figures that may mean im- 
portant savings for you. R 
THE PROGRESSIVE MEG. CO. 

Torrington Connecticut 

















used for 


i h oil and 
; rs saturated with ol for 
ad ' 





mpany 


TRADE MARK 


NEW YORK 


CHICAGO DETROIT 





aris 


al all 


“Sh ww) 





MECHANICS UNIVERSAL JOINT DIVISION 
Borg-Warner Corp., 2026 Harrison Ave., ROCKFORD, ILL. 


~ CLASSIFIED ADVERTISING 


HELP WANTED 
Salesmen or Manufacturers’ Agents now c; alling on industrial trade, 
preferably with mechanical power tr: ansmission items, to handle 
our revolutionary Nonslip Pulley Covering. Easily applied, best 
performance records. Very liberal commission. Write fully, giving 
references and lines now handled. 
Nonslip Pulley Covering €o., 777 Hertel Avenue, Buffalo, New York: 


jpe CLAMPS 


“The HOSE CLAMP WITH THE THUMB SCREW” 


Stsundard replacement ciamp of the automotive in- 
austrs—quick tightening—boalanced two-side pull gives 
equal pressure ail around, assures perfect seal. Type 
A for radiator hose—l size equais many. GBB for 
booster brakes; GHH for heater hose. H-P for high 
pressure air and gas lines. Type B—Brass bonding 
clamp for windshield wiper hose. 




































WITTEK MANUFACTURING COMPANY 


4305.9 W. 24TH PLACE lel lier \eloma las 
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Show 


Springs 


| intelli or Drawings 


Stands, Reel (Coil Stock) 





Victor Mfg. & Gasket Co. 


Shims | 


Auto. Service Industrial 
Production & Machine Tool 


Extension, Compression, 
Torsion or Flat 


Barnes Co., Wallace, Div. 
of Associated Spring 
Corp. 

Barnes - Gibson - Raymond, 
Div. of Associated Spring 
Corp. 

Cook Plant of Barnes-Gib- 
son- Raymond, Div. of 
Associated Spring Corp. 


Gibson Co., Wm. D., Div. 
of Associated Spring 
Corp. 

Sinan Mfg. Co., Div. of 


Associated Spring Corp. 


Lansing Stamping Co. 


Metal 

Barnes Co., Wallace, Div. 
of Associated Spring 
Corp. 

Barnes - Gibson - Raymond, 
Div. of Associated Spring 
Corp. 

Cook Plant of Barnes-Gib- 
son- Raymond, Div. of 
Associated Spring Corp. 

Gibson Co., Wm. D., Div. 
of Associated Spring 
Corp 

Renee Mfg. Co., Div. of 
Associated Spring Corp. 

Victor Mfg. & Gasket Co. 

Worcester Stamped Metal 
Co. 


Special 
Shakeproof Lock Washer 
Co. 





Littell Machine Co., F. J. 
Wittek Mfg. Co. 

Alloys 

Bethlehem Steel Co. 
Carnegie - Illinois § Reet | 


Corp., U. S. Steel Corp. 

Subsidiary | 
Republic Steel Corp. | 
Union Drawn Steel Co. 
Vanadium-Alloys Steel Co. 


Bars | 
| 





Bethlehem Steel Co. 
Carnegie - Illinois Steel| 
Corp., U. S. Steel Corp. | 

Subsidiary 
Columbia Steel Co., U. S. | 
Steel Corp. Subsidiary | 
Inland Steel Co. 
Republic Steel Corp. | 
Tennessee Coal, Iron &| 
Railroad Co., U. S. Steei | 
Corp. Subsidiary 
Union Drawn Steel Co. 
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Billets 

Bethlehem Steel Co. 

Carnegie - Illinois Steel 
Corp., U. S. Steel Corp. 
Subsidiary 

Columbia Steel Co., U. S. 
Steel Corp. Subsidiary 

Tennessee Coal, Iron & 
Railroad Co., U. S. Steel 
Corp. Subsidiary 


Carbon 

Bethlehem Steel Co. 

Carnegie - Illinois Steel 
Corp., U. S. Steel Corp. 
Subsidiary 

Columbia Steel Co., U. S. 
Steel Corp. Subsidiary 

Republic Steel Corp. 

Tennessee Coal, Iron & 
Railroad Co., U. S. Steel 
Corp. Subsidiary 

Union Drawn Steel Co. 


Cold Drawn 

American Steel & Wire Co., 
U. S. Steel Corp. Sub- 
sidiary 

eae Steel Corp. 

Union Drawn Steel Co. 

Vanadium-Alloys Steel Co. 


Die 

Vanadium-Alloys Steel Co. 

Electric Furnace 

Bethlehem Steel Co. 

Carnegie - Illinois Steel 
Corp., U. S. Steel Corp. 
Subsidiary 


Union Drawn Steel Co. 
Vanadium-Alloys Steel Co. 


High Speed 
Vanadium-Alloys Steel Co. 


Leaded 
Inland Steel Co. 


Plates 
Inland Steel Co. 


Rails 
Inland Steel Co. 


Shapes 

Bethlehem Steel Co. 

Carnegie - Illinois Steel 
Corp., U. S. Steel Corp. 
Subsidiary 

Columbia Steel Co., U. S. 
Steel Corp. Subsidiary 

Tennessee Coal, Iron & 
Railroad Co., U. S. Steel 
Corp. Subsidiary 


Sheets 


Bethlehem Steel Co. 

Carnegie - Illinois Steel 
Corp., U. S. Steel Corp. 
Subsidiary 

Columbia Steel Co., U. S. 
Steel Corp. Subsidiary 

Inland Steel Co 

Tennessee Coal, Iron & 
Railroad Co., U. S. Steel 
Corp. Subsidiary 

Spring 

American Steel & Wire Co., 
U. S. Steel Corp. Sub- 
sidiary 

Barnes Co., Wallace, Div. 
of Associated Spring 
Corp. 


Automotive Industries 
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Barnes - Gibson - Raymond, 
Div. of Associated Spring 


Corp. 
Gibson Co., Wm. D., Div. | 
of Associated Spring | 
Corp. 


Union Drawn Steel Co. 


Stainless 

American Steel & Wire Co., 
U. S. Steel Corp. Sub- 
sidiary 

Bethlehem Steel Co. 

Carnegie - Illinois Steel 
Corp., U. S. Steel Corp. 
Subsidiary 

Columbia Steel Co., U. S. 
Steel Corp. Subsidiary 

National Tube Co., U. S. 
Steel Corp. Subsidiary 

Republic Steel Corp. 

Tennessee Coal, Iron & 
Railroad Co., U. S. Steel 
Corp. Subsidiary 

Union Drawn Steel Co. 

Vanadium-Alloys Steel Co. 


Strip 

Bethlehem Steel Co. 
Inland Steel Co. 
Republic Steel Co. 
Structural 

Inland Steel Co. 


Tool 
Vanadium-Alloys Steel Co. 


Vanadium 

Republic Steel Co. 

Union Drawn Steel Co. 
Vanadium-Alloys Steel Co. 


Supplies, Die Makers’ 


Danly Machine Specialties, 


Ine. 


Taps 
National Acme Co. 


Terminals, Locking & Plain 
“anes Lock Washer 
0. 


Thermostats 
Dole Valve Co. 
Fulton Sylphon Co. 
Harrison Radiator Div. 
General Motors Corp. 


Tools 


Balancing 


Sundstrand Machine 


Tool 
Co. 


Bench Center 


Sundstrand Machine 
Co. 


Tool 


Broaching 

Sundstrand Machine 
Co. 

Machine 


Sundstrand Machine 
Co. 


Tool 


Tool 


Automotive Industries 











| 


| 
| 
| 


| 
| 
| 
| 
| 





Pneumatic 

Sundstrand Machine Tool 
Co. 

Steel Cutting 

Sundstrand Machine Tool 
Co. 

Turning 


Sundstrand Machine 
Co. 


Tool 


Transmissions 


Cotta Transmission Corp. 
(Heavy Duty) 


Tubing 
Alloy, Seamless & Stainless 


National Tube Co., U. S. | 


Steel Corp. Subsidiary 


Steel 
Timken Roller Bearing Co. 


Universal Joints 


Mechanics Universal Joint 
Co., Div. Borg-Warner 
Corp. 


Valves 


Air (Punch Press) 
Littell Machine Co., F. 8. 


Engine 
Aluminum Industries, Ine. 


Felt 

American Felt Co. 

Felters Co., Inc. 

Lock 

Shakeproof Lock Washer 
Co 


Thompson-Bremer & Co. 


Spring 
Shakeproof Lock Washer 
Co. 


Welders & Equipment 


Air Reduction Sales Co. 
(Oxy-Acetylene) 


Lincoln Electric Co. (Elec- | 


tric, Arc) 


Wicks, Felt 


American Felt Co. 
Felters Co., Ine. 


Wire 
Flat, Round, Square or 
Special Shapes 
Barnes Co., Wallace, Div. 
of Associated Spring 


Corp. 
Bethlehem Steel Co. 


Spring 

Barnes Co., Wallace, Div. 
of Associated Spring 
Corp. 

Republic Steel Corp. 
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TRANSMISSION 
CORPORATION 








Assurance 


SPECIAL ENGINEERED 
HEAVY-DUTY TRANSMISSIONS 


2300 ELEVENTH STAEET 


fLrINOTS 


ROCKFORD 





Modernize 
presses! pro- 
duction! Improve qual- 
ity! Ask for Bulletins. 








mace 


s©GASKETS 











FURNACES 


Gas Fired, Oil Fired or Electric 
For any Product, Process or Production 
Send your inquiries direct to 
The Electric Furnace Co. 
Salem, Ohio 














Heavy, medium and light stamp- 
ings in any quantity. A steady flow 
of production—when you want it. 


WORCESTER STAMPED METAL CO. 
4 Hunt Street. Woreester, Mass. 








NY 
THE DOLE VALVE COMPA 


: m. 
Chicag®e, ** 
oli Ave-, troit 

1-1941 Carr Bidg-, De 
190 General Motors Bey, N.Y: 














DANLY PRECISION DIE SETS 


DANLY ALL-STEEL SETS @ DANLY 
COMMERCIAL SETS e@ DANLY DIE 
MAKERS' SUPPLIES 


7 Danly Warehouses Provide 24-hour 
Service for 85% of All Metal Fabricating 
Plants 

DANLY MACHINE SPECIALTIES, Inc. 
2130 South 52nd Avenue, Chicago, Ill. 
QT TA 
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Acadia Synthetic Products Div 


Wentern Feit WOrKS «2402000 _ 
Accurate Spring Mfg. Co. ........ -- 
Acheson Colloids Corp. ....cccec- = 


Ackerman Blaesser-Fezzy, Inc.... — 
Acme Machine Products Div. Ser- 


PRES as arava bce os Geter ayaa erace bisienes ae’ 
Aetna Ball Bearing Mfg. Co...... — 
Air Reducation Sales Co. ......... 77 


Aluminum Co. of America. Back Cover 
Aluminum Industries, Inc. 


American Cable (Div. Amer. Chain 
& Cable Co., Inc.) 


American Chain & Cable Co., Inc. — 
American Chemical Paint Co —_— 


American Coil Spring Co 
American Felt Co. . 
American Screw Co. 
American Steel & Wire Co.....8-68-69 


Atiag DOP Forme CO. ..icciiicccccwcs 590 
Automotive Service Industries 
ME Latckly SMcib advice boats eee eccais 70 
Co re et ee — 
Bantanr Bearings Corp. ....%..«.. — 
BMEOOP=COMPAM CO. oc ck ces scavcce 88 
Barnes Company, Wallace, Div. 
Associated Spring CoO. ..6i.e00.. — 
Barnes-Gibson-Raymond Div., As- 
BOCIRIOG BHTINE CO. <n ccavccces 80 
Bearings Co. of America ......... 588 
Bendix Products Div. of Bendix 
PEMA CO, io aciceccccswsenses _— 
ROUT WUE. EUS cciaccwesdeeccncwce —- 
Bethlehem Steel Corp. .......... 64-65 
Borg & Beck Division Borg- 
EE EN, coin tae wsareencreserbinsans 3 


Bower Roller Bearing Co. ......... — 
BVOWN-LAPS GEAF CO. vc ccicicccccccs 
Brown & Sharpe Mfg. Co......... — 
a | eae 
Puney TURBINE CO. cscsivcacaseces —_— 


Bunting Brass & Bronze Co., The — 


) 


Carboloy Co., Ine. 


Carnegie-Illinois Steel Corp....8-58-69 


NN. RDG. cp avn ela-kid kin wikia ahashS bvehevares te 
Cincinnati Grinders, Inc. ......... os 
Cincinnati Milling Machine Co., 
MEE graces Woe Cake Hee eRA Ee — 
ties Bervice: Ce Cees oie 6 vce ccisaie 
Clearing Machine Corp. .......... -- 
Ciimax Molybdenum Co. ......... 591 
Columbia Steel CO. 2 ..cicciccses 8-68-69 
Continental Machines, Ine. ...... 585 
Continental Motors Corp. ........ —- 
Continental Screw Co. ....cccssecs 7-63 
CaFfpIm BCrewW COPD. acccccicvecess 3 
Cotta Transmission Corp. ........ 85 


Curtis Pneumatic Machinery Co.. — 


Danly Machine Specialties, Inc.... 85 
Dole Valve Co., The 85 


Donaldson Co., Ine. —_ 


du Pont de Nemours & Co., E. I. 
(du Pont Plastic Division) ...... 73 


Durez Plastics & Chemicals, Ine. — 


Eclipse Machine (Division Bendix 
Aviation Corp.) si 


Electric Furnace Co., The 85 


Emerman & Co., Louis E. —— 


Fetmy! GASONNG COP. oc.cccccccees 74-75 
OS EME ENDL a acon rorbcbeisuee bw ee —: 
Peers Go6., BAC. TRO: cick ciiewcesisn 79 
Pane Oe ORAL. acasdcncnawesns one 586 


Index 


Advertisers 


This Advertisers’ Index is published 
as a convenience, and not as part 
of the advertising contract. 
care will be taken to index cor- 


No allowance will be made 








Govro-Nelson Co. 


Radiator Div. 


Heald Machine 
Bellevue Stratford 


Hyatt Bearings, 


Jackson Crankshaft Div. 


Kirkeby Hotels 


Laminated Shim Co., 
Lamson & Sessions Co. 


McKenna Metals 


Mallory & Co., Inc., P. R 
Mechanics Universal Joint 
Micromatic Hone Corp. 
Morse Chain Co. Div. 
Motor Improvements, 
Motor Specialties Co... 
National Acme Co., The 


National Broach & Machine Co... 
National Industrial 


National Screw & Mfg. 


PItIOOAl “TUNG CO. ok sccsiwedwa 8-68-69 


New Jersey Zinc Co., The........ 
Niles Steel Products Division 

North American Electric Lamp Co. 
Norton Co. 


Ohio Crankshaft Co., TRE...... 6.605 


Parish Pressed Steel Co. 


POFECT-TlOn COPD. sé 6.6ies cccsscese 
Parker Hust Proof Co. ...06 64.00 
ene SN HO ob ook eres onedsaare neces 7 
Poor & Co. (Canton Forge—Axle 

Works) 
Potter & Johnston Machine Co... 
Pratt & Whitney (Division Niles- 

Bement-Pond CO.) cc cicececsecs 
Production & Machine Tool Show 

PEE kcks cate mes ae won hace 


Fromrespive Bis: CO. cscs vcciecs 
Raymond Mfg. Co. (Div. Asso- 
Glated Serine COP.) .ccccsvccue. 
Rehnberg-Jacobson Mfg. Co....... 
tepublic Steel Corp. Alloy Steel 
eee eC ee Ee ee 
Rockford Die & Tool Works, Ine 
toss Engineering Corp., J. O..... 
Russell Burdsall & Ward Bolt & 
Nut Co. 


Ryerson & Son, Inc., Joseph T....- 


SKF Industries, Ine 
Salisbury Axle Co. 


Schraders Sons, A. (Div. of Scovill 
Mfg. Co., Inc.) 
BOGVE: BEE. CO. 6 0 kc ob Ra Ccawcseaesd 
Shakeproof Lock Washer Co. 
Shore Instrument & Mfg. Co., The 
Shuler Axle Co., Inc. 
Spicer Mfg. Corp. 


Spring Washer Industry .......... 
Standard Oil Co. (Indiana) 
Steel Co. of Canada 
Steel & Tubes, Div 
Strom: Steel Ball Ca. ...ciiessceses 
Stuart Oi Co., 244., D. Aisvvricas 
Sun Oil Company 


Sundstrand Machine Tool Co...582-58: 


Texas Co., The 


Thomas Steel Co. 


Thompson-Bremer & Co. ....3rd Cover 


Timken Roller Bearing Co. 


Front Cover 


Torrington Co., The 


Truscon Steel Co. 


Union Drawn Steel (Div. Repub- 
a a ese Sr 
United States Steel Corp. 


Vanadium-Alloys Steel Co. 
Vanadium Corp. of America 
Victor Mfg. & Gasket Co. 


Wagner Electric Corp. 
Waukesha Motor Co. 
Western Felt Works ............ 
Westinghouse Electric & Mfg. Co. 


White Dental Mfg. Co., S. S., The 
(Industrial Division) 


Wisconsin Steel Co. 
WOME DEI. FOO. bcc csacersccasaes 
Worcester Stamped Metal Co..... 
Wyman-Gordon 


Young Radiator Co. 


Zollner Machine Works 
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FORMER MODEL. This “ 
has been superseded by the streamlined, 
welded steel design shown. Parts such as 
the vertical magazine have been moved 
away from the printing path for greater 
operating speed 


a THE LAST WORD- 1895 ,& CE A Oe igh 


& “Maybe, Lad, but that old ‘Addressograph’ 
was a humdinger. Just give her the gun and, 
presto, your envelope was addressed and the next 
name on the belt shifted into place. THAT was 


? 


Progress, Lad! 

= Pop. But this new ‘Addressograph’ 
turns out pay-rolls, tax applications, billing 

forms and other records—and its welded steel printing 

arm puts it years ahead in speed and quality of work.” 


‘Fine, 


ae *“You’re prejudiced for welding, Lad. I’m from 


Missouri.” 
\ more uniform printing and 10 


good carbon copies per impression where it used to be 
3, because deflection of the printing arm has been cut 
from .018 inch to .003 inch by going to welded steel.” 


“I’m prejudiced for Progress, Pop. I can show 
you sharper, 


Addressograph”’ 1/6 THE DEFLECTION. Above: former cast 
iron printing arm and base assembly. 
Weight 170 lbs. Deflection .018 inch. 
Below: new welded steel printing arm and 
base unit with box section as shown at left. 
Weight 70 lbs. Deflection .003 inch. 


and wider range of 





s 
graph 


44S0 was = 
put the los 
is est 















& “*I’d say that’s arming for increased 
sales, Lad. But I’d like to see the 
model they bring out when you’re my age. Bet yours of 
today will then bring on the smiles like my old timer.”’ 


““You’ll see Progress a’plenty before that, Pop. 
Many designers are just starting to go places 
with welding.” 


hy." 


¥ “But suppose my route to Progress isn’t via 
=~ increased rigidity of a printing arm.” 


BPs “OK. Suppose you’re in the automotive busi 
¥ Y ke head ia d 
ness. You can make headway via decreasea 
body and parts costs, stronger frame construc- 
tion, improved appearance and quicker tooling- 
up. And you can take the bee-line to Progress by lin- 
ing up with the A-1 welding line of THE LINCOLN 
ELECTRIC COMPANY, Dept. KK-25, Cleveland, 
Ohio. Largest Manufacturers of Arc Welding 
Equipment in the World.” 


ELECTRODE PROGRESS. In line with Lin- 
coln’s progressive policy of ever reducing 


the cost of welding, this Company re- new high standard of safety, str 


per pound for “ 


cently announced reductions up to Yec are appearance. Lincoln We 
lectrodes play an important p 

work at The American Coach & EB 

Cleveland, Ohio. 


Fleetweld’’—the world’s 
most popular welding electrode. Write for 
latest price list. 














PROGRESS IN BODY CONSTRUCTIO 


ing gives this line construction 


ONE Machine 
Does the Work 


Required of 





SHARPENS 
REAMERS 





SHARPENS —” SHARPENS 

HOBS [i MILLING CUTTERS 

BARBER-COLMAN 

POMBINATION SHARPENING epi eR 
Ts Tops For Accuracy . 




















This versatile machine provides an economical method for sharpening 


hobs, milling cutters, and reamers. It is designed for the small or average 





size shop where this work appears in small quantities. The average For example, the illustration above shows a 

‘ Ra b h di i dth hi typical group of cutting tools used by a manu- 

cutter or hob may be resharpened in 15 to 20 minutes and the machine factens al gees Cmmemiaian salgnen. Vowy 

economically justifies itself in shops having a minimum of 6 hours of include hobs, spiral cutters, and reamers — all 

die wok a dav. of which are sharpened on their Barber-Colman 
Y Combination Sharpening Machine. 

Cutting tools may be resharpened with precision accuracy. The machine The operator said, “The tools now stand up 


‘ ¢ oy longer because they are sharpened right.” 
is very easy to set-up and to change from one job to another. Positive 


mechanical control assures the duplication of original tool efficiency a a oor 


which has far reaching effects such as economy of long tool life, maximum of Barber-Colman Bulletin 
[eancen] number of pieces per grind, accurately finished 1486, which fully describes ’ 








; ; and illustrates advantages 

B-¢ parts, and the reduction of spoiled work. of the Combination Sharp- 

ening Machine for reamers, 

propucts A Barber-Colman representative will be glad to hobs, milling cutters. It 

MILLING CUTTERS, tell you more about this machine and its use on contains 29 illustrations of 

a ae ‘ ; distinctive features and 
HOSS) your work. Will you ask him to call? typical set-ups. 

MACHINES, HOB 


SHARPENING MA- 
~ CHINES, REAMERS, 





REAMER SHARP- 


ENING MACHINES, Barber-Colman Company 


SPECIAL TOOLS 





“General Offices and Plant 205 Loomis St., Rockford, Illinois, U. S. A. 
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* THIS IS THE ROCKER 
ARM ASSEMBLY 


PEs 


Our washer has been selected as standard equipment on the rocker 


arm assemblies of all American Airline Flagships. The rocker arm 


























all 
assembly operates about 1,000 times a minute and must stay in 
adjustment for approximately 85,000 miles before readjustment. 
Positive action of the rocker arm assembly at this point is safe- 
guarded by Everlock washers. Surely, our washer can fit in equally 
4 : —— 
well on your job. Send for free samples today. 
> 


THOMPSON BREMER & CO. 
1640 West Hubbard St., Chicago, Illinois 


THER WASHERS HAVE BEEN TRIED—NOW EVERLOCKS ARE SPECIFIED 
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IT’S THE 
MARK OF 


ON 


PISTONS 


Car owners seldom see this trademark. But it 
gives them a Mine of confidence to know that 
an enBibe is.equipped with the best—Lynite 
T-Slot LO-EX Pistons. 

Where these pistons are used, performance is 
improved and engine life is lengthened. Oil and 


gas consumption and carbon formation are held 





Ge E i bi 8 Bee LYNITE 





to a minimum, reducing operating costs. Lynite 
T-Slot LO-EX Pistons have low coefficient of 
expansion, permit close clearances, provide maxi- 
mum heat flow. Their lighter weight reduces 
bearing pressures, so bearings last longer. 
ALuminum Company oF America, 2110 Gulf 


Building, Pittsburgh, Pennsylvania. 


. M., ALUMINUM COMPANY OF A 


























